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    A web connects the use of all our resources —
land, energy, water, air — and the provision of essential
services — housing, transportation, water, sewage,
electricity, natural gas, police and fire protection, schools —
and the quality of the life we lead.  The connection between
land use patterns, automobile dependence, energy consump-
tion and air pollution is clear.  The planning
principles which use one resource efficiently use the others
efficiently as well, and at the same time make the provision
of essential services less expensive.

    On the other hand, failure to observe such planning
principles wastes land, energy, air quality and other re-
sources, impairs the opportunity to provide public services
and results in expensive, sprawling, wasteful suburbs
inhabited by people with a diminished sense of community.
We have far too much of this kind of development in Califor-
nia already.  In the words of P.G. Wodehouse,
"Too much is sufficient."

David Faulkner
Air Pollution Control Officer
County of Mendocino
Air Quality Management District
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The Energy Commission also wish-
es to acknowledge our contractors
who performed exceedingly well
on a difficult assignment.  Our
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local government energy plans.
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ment from Chuck Najarian, Plan-
ning Unit Senior; Norman Wilson,
Siting Office Manager; Greg
Newhouse, Deputy Division Chief
and Robert Therkelsen, Deputy
Director for Energy Facilities Siting
and Environmental Protection, the
management and preparation of
the Energy-Aware Planning Guide
would not have been possible.
Similarly, Eileen Allen, Planning
Unit Program Manager, willingly
accepted double-duty and took on
the management of the Guide
during my maternity leave in 1991.
Publication of a highly-formatted
document is a challenging task.
Our thanks and admiration go to
Jacque Gilbreath, Energy Facilities
Siting and Environmental Protec-
tion Division Cartographer/Graphic
Artist and Frank Escutia, assistant
Cartographer, for meeting this
challenge.  Jackie Stroud, Energy
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USING THE GUIDE
SECTION I:
HOW TO USE THIS GUIDE

• Elected Officials

• City and County Planners

• Local Governments

• Regional Planning Agencies

• Metropolitan Planning

     Organizations

• Redevelopment Agencies

• Air Pollution Control Districts

• Congestion Management
     Agencies

• Transit Providers

• Special Districts

• Utilities

• Developers

• Consultants

• Citizen Groups

WHO SHOULD USE THE GUIDE?

PLANNING GUIDE

ENERGY
AWARE

If your jurisdiction has too many
cars on the road, air quality prob-
lems, many older homes, limited
housing options or growing public-
sector energy bills — you have
energy issues.  Reducing energy
use means keeping more dollars
circulating in the local economy.
Because energy use can adversely
affect air quality and other natural
resources, energy issues are also
environmental quality issues.

A well-thought-out energy plan can
help boost the local economy, re-
duce air pollution and other en-
vironmental impacts and provide a
focal point for some of the most
difficult local government issues
including land use planning, trans-
portation system design, affordable
housing and air quality attainment.

Local governments already busy
with the California Clean Air Act,
Congestion Management Plans,
AB 939 and myriad other man-
dates can use ideas and informa-

tion in the Guide to approach com-
pliance as energy management
opportunities with economic ben-
efits.  Of course, not all aspects of
these mandated efforts can be
thought of in terms of energy sav-
ings — but many can.  And money
can be saved.

INSIDE THE GUIDE

The Energy-Aware Planning
Guide provides:

? Section II - Guest Authors.
Articles sharing relevant experi-
ences and opportunities written
by notable private and public
sector energy, economic and
environmental managers.

? Section III - Create an
Energy Action Plan.  A method-
ology to help identify the type
and magnitude of energy issues
in your jurisdiction.

? Section IV - Energy-Aware
Planning Opportunities. A
catalog of ideas and information
for taking action.  Each idea is
supported by discussions of
economic and environmental
issues and examples of relevant
local government programs.
Names, addresses and telephone
numbers of local government
managers for each example are
listed.

? Appendix.  Important infor-
mation such as lists of contacts
for developing transportation
programs, data for developing
basic air quality impact infor-
mation and the Ahwahnee Prin-
ciples for planning more livable
communities.

IDENTIFYING ISSUES

Section III of the Guide is an easy-
to-use methodology for dissecting
and categorizing complex energy
information into meaningful com-
ponents for assessing policies and
implementation ideas. The method-
ology is designed to provide plan-
ning level information which indi-
cates the source and magnitude of
energy issues.  For example, the
total annual cost of fueling your
jurisdiction's fleet of vehicles may
be disproportionately large.  Energy
use and efficiency opportunities in
other fuel sectors and renewable
energy development potential also
are addressed.
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HOW CAN THE GUIDE BE USED? energy issue is “attacked” from all
angles.  For example, bike lanes
are more effective at reducing veh-
icle trips if riders have access to
showers, bike lockers, and can
travel on direct paths.  This group
of planning opportunities will be
most effective if implemented as a
package.

GETTING STARTED

First, use the methodology in Sec-
tion III to get a handle on the na-
ture and scope of energy use in
your jurisdiction. Consider how
changes in energy use patterns
would benefit your local economy
and contribute toward complaince
with federal and state mandates
now and over your planning hor-
izon.  Ask questions.  For example,
what economic and environmental
benefits would be gained by reduc-
ing transportation fuel use by 10%
by 2010?  What environmental

• Planning

• Zoning

• Buildings Programs

• General Plans

• Specific Plans

• Design Review

• Subdivisions

• Development Review

• Economic Development

• Affordable Housing

• CEQA/NEPA

• Environmental Impact Reports

• Transportation Management

• Trip Reduction

• Traffic Control

• Streets and Circulation

• Bicycle and Pedestrian

     Planning

• Transit Planning

• Air Quality Planning

• Indirect Source Management

• Regional Transportation

     Planning

• Congestion Management

     Planning

• Redevelopment

• Energy Conservation/Efficiency

• Building Management

• Water Conservation

• Wastewater Treatment Efficiency

• Solid Waste Management

• Recycling

Upon completing the methodol-
ogy, you should be able to:

? Develop a list of energy
issues tailored to the unique
features of your local govern-
ment.

? Identify energy management/
economic development opportu-
nities.

? Approximate the renewable
energy resource development
potential possibly warranting
further analysis.

? Identify energy sectors (e.g.,
transportation fuels) and end
uses (e.g., personal vehicles)
where actions are most needed
to reduce energy use and garner
economic benefits.

? Clarify the connections be-
tween energy planning and other
actions underway in response to
state and federal mandates.

LOOKING FOR IDEAS

Section IV of the Energy-Aware
Planning Guide is a catalog to en-
able you to “shop” for ideas that
may work in your jurisdiction.
These ideas can be used to form
the foundation of an action plan for
tackling energy issues identified in
Section III. General plan language
and implementation ideas are
provided and economic and en-
vironmental costs and benefits are
discussed and quantified.  In many
cases, the ideas are as new and
evolving as the data.  Widely
accepted economic data may not
be available. When possible, ex-
amples are offered with names and
telephone numbers of persons with
hands-on experience implementing
a new energy-conserving program.
Each idea in the Guide is called a
Planning Opportunity Policy.  At
the end of each policy, a list of re-
lated policies is provided.  The list
is important because the greatest
benefits can be realized when an
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Please let us know about:

? Information you would like
included

? Data to supplement the
Guide

? Local government energy-
aware planning actions

? Sources of financial
assistance

It is important that we keep a
current mailing list so that up-dated
materials will reach the correct
person.

To contact us:

Energy-Aware Planning Guide
Siting and Permit Assistance
Program, MS-15
California Energy Commission
1516 Ninth Street
Sacramento, CA  95814-5512

Nancy Hanson, Program Manager
(916) 654-3948
FAX: (916) 654-3882 ☛

issues overlap with energy plan-
ning opportunities?  Can economic
benefit assessment via energy plan-
ning be a component of your jur-
isdiction’s land use planning trans-
portation planning or environmen-
tal alternatives analysis?

Next, shop for ideas in  Section IV.
Technical references and personal
references can be used to gather
more detailed information on ideas
with the greatest potential for ad-
dressing your set of energy issues.
Network with other local govern-
ments and information sources.
Prepare a list of the Planning Op-
portunity Policies that seem most
suited to your jurisdiction.  Group
the ideas into sets and put the sets
in order of priority.  Roughly esti-
mate the costs and benefits of
taking action.  Determine how best
to proceed.  Is your General Plan
soon undergoing a major update?
Should an Energy Element or an Air
Quality Element be prepared?  Can
an incentives program successfully
resolve some of the issues?

FUTURE UPDATES

Help keep the Energy-Aware Plan-
ning Guide up-to-date and rele-
vant.  The Guide will be periodi-
cally revised.  Planning opportunity
Policies may be added or amen-
ded.  Financial assistance leads will
be revised. Next year's plans are to
add power plant and transmission
line planning information.  The
Energy-Aware Planning Guide is an
evolving document attempting to
meet local agency energy planning
needs.

USING THE ENERGY-AWARE PLANNING GUIDE
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GUEST AUTHORS
SECTION II:
 GUEST AUTHORS

Both the public and private sectors
are working to improve the effi-
ciency with which we use energy.
Our guest authors present many
sources of information and assis-
tance available to local govern-
ments in California. It is evident
that local governments play a vital
role in improving energy efficiency
and the economy, reducing auto-
mobile-derived air pollution and
traffic congestion, and improving
the quality of life throughout the
state.

Our Guest Authors are (presented
alphabetically):

John A. Bryson,
Chairman and Chief Executive
Officer,
Southern California Edison Com-
pany,
“Energy: A Major Force in
California’s Economic Vitality.”

Richard A. Clarke,
Chairman and Chief Executive
Officer,
Pacific Gas and Electric Company,
“Energy Efficiency - The Founda-
tion of Sustainability.”

Barbara Crowley,
Vice Chair, California Energy
Commission,
“Local Governments, Services, and
Energy Demand.”

John Deakin,
Director, and Christine Vance
Project Manager,
Bureau of Energy Conservation,
City and County of San Francisco,
“Energy Efficiency, Community
Economic Development and Social
Justice.”

S. David Freeman,
General Manager,
Sacramento Municipal Utility
District,
“Teaming Up for the Clean Air
Fight.”

Susan Goodwin,
Vice President,
David Taussig and Associates, Inc.,
“Fiscal and Financial Review as a
Component of the Planning
Process.”

Skip Laitner,
Principal, Economic Research
Associates,
“Energy Management as an
Economic Development Tool.”

Mary Tucker,
Acting Program Manager, Environ-
mental Services
Department, City of San Jose,
“What Does It Mean for a City To
Be 'Sustainable'?”

Carol Whiteside,
Assistant Secretary for Intergovern-
mental Affairs,
The Resources Agency,
“The Development of Village
One.”
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Southern California Edison’s energy efficiency team and Victor Valley Water District officials
discuss energy-efficiency options at the construction site of the water district’s new head-
quarters building.

For years, California has been the
toast of the nation with a vibrant
economy that supported an en-
viable lifestyle.  We were trend
setters for the rest of the country, if
not the world.

Yet, in spite of its unprecedented
success, California faces great
challenges to maintain a high
quality of life, good jobs for a
growing population and competi-
tive advantage in the world econ-
omy.

Southern California Edison is com-
mitted to revitalizing the state’s
economy.  The company is be-
coming increasingly involved in its
customers’ energy planning
through a variety of programs and
public-private partnerships that
will keep existing businesses in
California, provide jobs and im-

prove air quality.  These include a
wide range of options, from energy-
efficiency programs and services, to
financial incentives, environmental
counseling and new technology
applications.

At the Customer Technology Appli-
cation Center (CTAC) in Irwindale,
California, Edison introduces cus-
tomers to energy-efficient electric
technologies that help them meet
strict air quality limits and remain
competitive.  This allows them to
stay in the area, provide jobs and
support the local economy.  Such
technologies as thermal energy
storage, ultraviolet curing, clean-air
coatings and energy-efficient light-
ing are showcased.  Customers
bring their products to the center
and try various technologies to
determine which work best for
them.

ENERGY: A MAJOR FORCE IN

JOHN E. BRYSON ENERGY-AWARE PLANNING GUIDE

 GUEST AUTHOR
JOHN E. BRYSON
Chairman and Chief Executive Officer
Southern California Edison Company

CALIFORNIA'S ECONOMIC VITALITY

An example of how Edison works
with customers to incorporate en-
ergy efficiency into buildings early
in the design stage is the Victor
Valley Water District’s new head-
quarters.  Under the company’s
Design for Excellence program,
Edison and the California Energy
Commission are assisting the water
district in their design efforts for a
new structure that will exceed
prevailing state energy efficiency
standards by 60%.

The 20,000-square-foot building
will accommodate growth in
Southern California’s upper desert
and increased activities of the
water district.  Annual heating and
air conditioning will cost about the
same as for the current structure
that is about one quarter the size of
the new building.  When comp-
leted, Edison will showcase the
facility’s energy-efficient technolo-
gies for others who can benefit
from them.
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Another public-private partnership
that will help revitalize the Calif-
ornia economy and improve air
quality is CALSTART.  This large
consortium of business, academic
and government entities opened its
Burbank headquarters in June 1992
at a facility loaned by Lockheed
Corporation.  Its purpose is to re-
direct talent and technology of the
aerospace industry to develop and
promote an electric transportation
industry and create 55,000 Calif-
ornia jobs by the year 2000.

Over the next two years, CAL-
START will develop seven interre-
lated transportation programs cost-
ing about $20 million.

These are just a few of the pro-
grams and partnerships Edison has
developed to help customers use

Artist’s conception of the Victor Valley Water District’s new headquarters building that will
exceed prevailing state energy efficiency standards by 60%.

energy wisely, retain businesses in
California and create jobs.  We be-
lieve they can go a long way to-
ward revitalizing the economy of
our state. ✎

For additional information, please
call Edison's Business Relation
Hotline at 1-800-3-EDISON.
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ATE OF CALIFORNIA

ENERGY COMMISSION



 GUEST AUTHOR
RICHARD A. CLARKE
Chariman of the Board, CEO
Pacific Gas and Electric

ENERGY EFFICIENCY — THE
FOUNDATION OF SUSTAINABILITY

RICHARD A. CLARKE ENERGY-AWARE PLANNING GUIDE

At PG&E, we believe that the
efficient use of energy is the most
important step we can take to
improve the environment and
contribute to sustainable economic
health. We are deeply committed
and the results are encouraging. In
the future, our achievements will
increase as we continue to form
partnerships with other individuals
and groups that share an under-
standing of the link between en-
ergy efficiency, environmental
quality and economic vitality.

PG&E and its 26,000 employees in
Northern and Central California
are committed to our company's
environmental leadership role with
energy efficiency as its corner-
stone. But our achievements are
possible only through cooperative
efforts. Because of our involve-
ment in the California Collabor-
ative, a prime example of regulat-
ors, utilities and environmental
groups making a joint commitment
to energy efficiency, PG&E has
been able to implement a variety
of residential, business and agri-
cultural Customer Energy Effi-
ciency (CEE) programs. These
programs demonstrate that through
partnerships with interested stake-
holders, we can increase our
ability to champion energy effi-
ciency and other environmental
protection programs.

Our CEE programs extend the
collaborative process to relation-
ships with our customers. We're
offering incentives such as rebates
on the purchase of energy efficient
appliances and equipment, we're
researching new technologies and
applications, and we're sharing
that knowledge with our customers

to help them realize long-term
economic and environmental bene-
fits through energy savings. Our
25,000-square-foot Pacific Energy
Center in San Francisco demon-
strates new energy efficient equip-
ment and design techniques to

building owners, designers, con-
tractors and customers.  Many of
our CEE programs are targeted
specifically to low-income custom-

ers because energy costs consum-
ers a proportionately higher
percentage of income for this
group. Our "Energenius" school
program is welcoming children
and their parents into the energy
efficiency alliance.

Through our many field offices
we're working with local govern-
ment officials in Northern and
Central California to improve
energy efficiency in their own
facilities and to jointly create
programs that benefit entire com-
munities. A cooperative PG&E-
Contra Costa County government
effort to raise energy efficiency
awareness, for example, has
already included an energy fair,
demonstrations of clean air ve-
hicles and energy audits of gov-
ernment buildings. We're finish-
ing work on our Energy Planning
for New Communities program to
be put in place in 1993. This
program will offer energy plan-
ning services to cities and coun-
ties as they plan for new growth
and development.

❝PG&E's CEE
programs will result
in net savings to our
customers in
Northern and Central
California of about
$2.4 billion over the
rest of the decade.
These net cost savings
to energy users flow
back into the
economy in the form
of additional
investments and
consumer spending—
spurring economic
growth.❜❜



Pacific Energy Center daylighting demon-
stration.

ENERGY EFFCIENCY AND THE
ENVIRONMENT

As a result of energy efficiency
programs in 1991, our customers
saved more than 600 million kilo-
watt hours of electricity and 37
million therms of natural gas, there-
by preventing 445 tons of nitrogen
oxide, 120 tons of sulphur dioxide
and 300,000 tons of carbon dioxide
from entering the atmosphere.

Our CEE programs are an integral
part of PG&E's goal to improve the
quality of the environment by lead-
ing efforts to increase energy effi-
ciency, develop environmentally
preferred technologies and expand
the use of clean fuels.

 ? Our "green" electric res-
ource plan relies primarily on
energy efficiency to avoid build-
ing any major new power plants
in the 1990s. By the end of this
decade, through our CEE prog-
rams, we expect to reduce
growth in peak electric demand
by 2,500 megawatts — enough
for a city of 2.5 million people —
and annually avoid the emission
of three million tons of carbon
dioxide into the air — the equiv-

JANUARY 1993

PG&E Pacific Energy Center, San Francisco.

alent of taking 375,000 cars off
California roads.  PG&E is also
leading efforts to develop photo-
voltaics that convert the sun's
energy directly into electricity,
fuel cells that chemically convert
natural gas and other fuels into
electricity, and wind energy.

 ? The major source of air
pollution in California is trans-
portation. That's why PG&E is
committed to its Clean Air
Vehicle (CAV) program. Our
goal is to have 125,000 private
and government fleet vehicles in
Northern and Central California
operate on natural gas by the
end of the decade and to ensure
adequate fueling stations to facil-
itate their use. We're also lead-
ing research for electric vehicle
advancements, the cleanest of
all fuels.

 ? At PG&E we're recycling
paper, machinery parts and used
motor oil. We're encouraging
our employees' efforts to reduce
automotive air pollutants by
using mass transit and car pools.
In fact, 88 percent of PG&E's
corporate office employees  take
mass transit or other commute
alternatives. We're testing tele-
commuting and video confer-
encing in several parts of the
company as one more means of

reducing the need for travel.
Many of our offices are partici-
pating in the Environmental
Protection Agency's  (EPA)
"Green Lights" program and in-
creasing their own energy effic-
iency while serving as practical
demonstrations to our
customers.

 ? Beyond our own internal
efforts, our relationship with the
EPA extends to an active alliance
to help prevent pollution in our
region. Our agreement includes
projects to increase energy ef-
ficiency in federal buildings,
encourage use of alternative
fuels and conduct pollution pre-
vention education and research.

ENERGY EFFCIENCY, THE ENVI-
RONMENT AND
ECONOMIC SUCCESS

At PG&E we are convinced that
sound environmental policy and
sound business practices go hand-
in-hand. We are helping our com-
mercial, industrial and agricultural
customers to be more competitive
in a changing global marketplace.
For example, energy costs for
lighting, refrigeration, pumping and
manufacturing represent a large
share of many businesses' operat-
ing expenses. By co-investing in
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investments and consumer spend-
ing — spurring economic growth.

Through such programs as Calif-
ornia Comfort Homes and Show-
case Homes, we're working with
builders to make their develop-
ments more energy efficient and to
enhance market value. These pro-
grams help stimulate the market for
increasingly energy efficient appli-
ances, buildings and other tech-
nologies; leading to production at
more consumer-friendly prices.

We offer services such as free
energy consultations with custom-
ers that include energy evaluations
of plans before building even

energy efficiency with these busi-
nesses, PG&E is helping them im-
prove their competitiveness and
profitability which will help pre-
serve their contribution to the local
economy. In the same way, local
governments that use energy more
efficiently in their own facilities
can help reduce the use of their
increasingly scarce budget dollars.

We estimate that, overall, PG&E's
CEE programs will result in net
savings to our customers in North-
ern and Central California of about
$2.4 billion over the rest of the
decade. These net cost savings to
energy users flow back into the
economy in the form of additional

begins, information on the latest
energy efficient technologies and
incentives that will further increase
energy savings.

All of this is just a sample of the
ways that PG&E — with its many
partners — demonstrates its com-
mitment to energy efficiency, to the
environment and to California's
economic vitality. As a company
and as individual employees, we
welcome the opportunity to con-
tribute to the state's, the nation's
and the world's ever-expanding
energy efficiency alliance. ✒
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LOCAL GOVERNMENTS, SERVICES,
AND ENERGY DEMAND

BARBARA CROWLEY
Vice Chair,
California Energy Commission

Local governments may be over-
looking opportunities to achieve
energy savings because they per-
ceive their goals as separate from
their energy consumption. Not so.
Energy is not a primary goal but it
is essential in enabling local gov-
ernments to provide essential ser-
vices. Providing fire protection,
safety, public health, libraries, sew-
age treatment and such consumes
energy through heating, cooling,
lighting, transportation, and pro-
cessing. Energy is not a primary
goal but it is essential if local gov-
ernments are to do their job. This
guide will help demonstrate how
closer attention to energy will help
the local jurisdiction provide ser-
vices more efficiently and
economically.

A staged response is needed to
overcome these problems of per-
ception. The first stage provides
information and offers alternatives.
The second stage would identify
institutional barriers to achieving
the expected energy savings. The
final stage would be financing.
Successful implementation of en-
ergy savings projects through these
stages requires the involvement of
local staff and officials at all levels
from “hands on” operators to de-
cision makers.

THE INFORMATION STAGE

Local government officials from
operational staff to financial offic-
ers and policy makers must be con-
vinced that the energy savings are
real. To recognize these potential
savings, staff at all levels must
change their perspective that the
services provided by energy are

simply turning on light switches
followed by paying of utility bills
by another department.

sentatives and peers who have
already implemented many of the
recommended projects. The Energy
Commission also offers direct tech-
nical assistance to local jurisdictions
to identify potential energy-saving
projects.

INSTITUTIONAL BARRIERS

Many local governments have
already implemented successful
energy-saving projects. The fact
remains that despite numerous ben-
efits others still have not. Hidden
costs or barriers may be preventing
these jurisdictions from making or
realizing energy-saving investments.

For instance, if a specific depart-
ment, police station, or fire house
realizes energy savings, would the
improvement be recognized or even
rewarded? Often, the department is
penalized by having its utility ac-
count reduced to reflect lower op-
erating costs. Such institutional
barriers require changes in how
local governments perceive energy
and how efficiency is rewarded.

❝The state Energy
Commission and
California utilities are
available to assist
local govemments in
making informed
decisions on investing
in energy conservation
improvements. Our
combined efforts can
substantially reduce
the energy costs of
conducting business,
ultimately making
more funds available
for essential
community programs
and services.❜❜

This information function is the
basic role of the California Energy
Commission. Our job is to collect,
verify, and disseminate accurate
information. Other information
sources are your local utility repre-
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CALIFORNIA ENERGY COMMISSION PROGRAMS

The Energy Commission administers several programs providing technical assistance and financing
to help local governments and other not-for-profit groups keep energy bills lower:

Energy Partnership Program - Provides local governments with training, technical and financial
assistance to identify cost-effective energy-efficiency projects.  Phone (916) 654-4008.

Light Duty Fuel Flexible Vehicle Demonstration Project - Provides local governments and private
businesses with comprehensive information about the advantages of owning and operating clean
fuel fleet vehicles.  Phone (916) 654-4566.

Siting and Permit Assistance - Grants are available to local governments to review and modify
energy project permitting processes, evaluate environmental impacts, and amend local agency
general plans to incorporate energy policies.  Technical assistance is available for environmental
and project reviews and ordinance and policy development.  Phone (916) 654-3859.

Energy Shortage Contingency Planning Program - Provides for efficient, coordinated statewide
response to a disruption of petroleum, natural gas or electricity by enhancing local government
energy emergency response capabilities.  Phone (916) 654-4966.

Energy Technology Advancement Program - Local governments, research facilities, universities
and private developers may receive contracts and loans for research, development and demonstra-
tion projects using alternative and advanced energy technologies such as fuel cells and photovolta-
ics.  Phone (916) 654-4659.

Building and Appliance Efficiency Office - Local building department personnel can receive train-
ing on current residential and non-residential energy codes (“standards”).  These standards may
apply to newly constructed public facilities such as municipal office buildings.  Phone: Energy
hotline - toll free (800) 772-3300 or (916) 654-5106.

Schools and Hospitals Program - California schools, hospitals, and other non-profit institutions can
qualify for matching grants and low-interest loans for various types of energy conservation projects.
The loans are repaid from energy savings generated from these projects.  Phone (916) 654-4042.

Small School District Program - This program provides small public school districts with less than
2,500 students with technical consultants, at no cost to the school district, to address the district’s
specific energy needs.  The program also provides loans to purchase hardware to implement en-
ergy conservation projects.  Phone (916) 654-4176.

Higher Education Energy Conservation Program - Provides money to the Regents of the University
of California, Trustees of the California University system, and the Board of Governors of the Cali-
fornia Community Colleges to improve energy efficiency.  Phone (916) 654-4008.

Safe School Bus Clean Fuel Efficiency Demonstration Program - This program provides $60 mil-
lion to demonstrate advanced and alternative transportation technologies in school bus fleets.  The
three-phased project enables school districts to upgrade their bus fleets in a cost-effective, environ-
mentally sound manner with at least 35 percent of the buses purchased being powered by metha-
nol, compressed natural gas or other low-emission, clean-burning fuels.
Phone (916) 654-4684.
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OTHER AGENCY PROGRAMS
To recognize and reward energy
efficiency, local governments may
have to change accounting or bill-
ing practices. These costs must be
identified before making a decision
to implement energy-saving pro-
jects. Informed decisions result in
realistic expectations. Uninformed
decisions result in failed expecta-
tions and higher costs as well as
higher barriers .

FINANCING

Projects cost money. The Energy
Commission offers limited low-
interest loans. Investor-owned
utilities have developed numerous
programs to provide financial in-
centives for energy-saving projects.
In addition, municipal utilities,
through the California Municipal
Utilities Association, are launching
an aggressive campaign to imple-
ment and finance energy savings in
their service territories. Energy ser-
vice companies can fund energy
efficiency projects which will be

financed from savings generated by
lower energy bills. When the pro-
jects are completed and paid for,
the savings continue.

My intent is to provide a useful
illustration of the potential for en-
ergy savings and of the barriers that
have prevented even more imple-
mentation of energy efficiency
measures in local jurisdictions. The
state Energy Commission and
California utilities are available to
assist local govemments in making
informed decisions on investing in
energy conservation improvements.
Our combined efforts can substan-
tially reduce the energy costs of
conducting business, ultimately
making more funds available for
essential community programs and
services. ✐

These changes are not always
simple and may result in added
costs, sometimes substantial. Staff
perception at all levels must be
changed in order to create an en-
vironment to support successful
energy conservation.

ST
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• The California Department
of General Services, Office
of Local Assistance, provides
funding for the energy-
efficient air conditioning of
year-round schools.
Phone (916) 445-3160.

• The California Energy
Extension Service offers low-
interest loans for conservation
and energy efficiency
measures in new and existing
buildings for small businesses
and non-profit-facilities.
Phone (916) 323-4388.
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ECONOMIC DEVELOPMENT & SOCIAL JUSTICE
ENERGY EFFICIENCY, COMMUNITY

Most inner city residents would not
consider energy or environmental
issues as among their primary con-
cerns.  Yet, energy costs impact
low income communities more
than anyone else.  Low income re-
sidents pay a larger percentage of
their incomes for energy costs.  In
addition, they generally have far
less discretionary energy use to
eliminate in response to increasing
energy prices.  Furthermore, with
less discretionary income, home
energy efficiency improvements are
often too expensive.  Small neigh-
borhood businesses are in the same
situation.  They too see a higher
proportion of their operating costs
going to energy purchases.

Increased efficiency in the use of
energy can improve this situation
by reducing energy costs for resi-
dents and local businesses.  More
importantly, energy management
programs can increase the demand
for local goods and services and
lead to the creation of new job
training and employment opportu-
nities. In this way, neighborhood-
based energy efficiency programs
can support community economic
development.

NEIGHBORHOOD ENERGY/
ECONOMIC DEVELOPMENT
PROGRAMMING

The most common economic de-
velopment activities in cities, from
city-wide boosterism to major de-
velopment projects, tend to focus
on business attraction and reten-
tion.  New businesses generally
employ workers, pay taxes to local
governments, and spend money in

JOHN DEAKIN, CHRISTINE VANCE ENERGY-AWARE PLANNING GUIDE

the local economy.  Low income
neighborhoods are assumed to re-
ceive the “trickle down” benefits of
new employment opportunities,
improved city services, and in-
creased spending for neighborhood
businesses.

Neighborhood economic develop-
ment advocates, however, would
argue that such broad based boost-
erism and business attraction have
failed to provide meaningful ben-
efits for low income communities
and communities of color.

Furthermore, despite being areas of
greatest need, disadvantaged com-
munities are usually not involved
in developing local economic de-
velopment strategies and are,

therefore, unable to influence fu-
ture development plans.

Those economic development pro-
grams that have included energy
efficiency as a component, gener-
ally have focused on the city-wide
benefits of, for example:  the local
economic multiplier of retained
energy costs; business attraction
through local energy advantages;
and the projected employment im-
pacts of energy retrofit activities.
Such demonstrations are far more
relevant to policymakers than they
are to residents of low-income, dis-
advantaged communities.

❝ ... energy
management
programs can
increase the demand
for local goods and
services and lead to
the creation of new
job training and
employment
opportunities ... ❜❜

JOHN DEAKIN
Director, Bureau of Energy Conservation
City and County of San Francisco

 GUEST AUTHOR
CHRISTINE VANCE
Project Manager, Bureau of Energy Conservation
City and County of San Francisco
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Neighborhood-based energy/econ-
omic development, in contrast,
means making direct linkages be-
tween energy management initia-
tives and their resultant local com-
munity benefits.  Key features are: a
low income community versus a
citywide focus; an import substitu-
tion strategy instead of business
attraction; a participatory process
and an emphasis on integrated pro-
grams.  Neighborhood-based en-
ergy/economic development pro-
gramming is inherently an integrat-
ed approach.  It attempts to save
energy in such a way that jobs and
training are provided for local re-
sidents; that local small businesses
are enriched; and local community
organizations receive support.

The results of these programs are
tangible because they are felt di-
rectly in the neighborhood.  The
programs alleviate the energy bur-
den of local low-income families;
they increase the profitability of
neighborhood businesses; and they
employ local people.  Obviously,
energy efficiency by itself cannot
break the grip of unemployment,
crime and neighborhood deteriora-
tion.  Nevertheless, the dispropor-
tionate burden of energy costs
borne by low-income and minority
communities does contribute to the
cycle of poverty.  Similarly, pro-
grams to relieve the unequal cost
burden can contribute to efforts to
break that cycle.

the community.  Working with
them, local governments can help
marshal the necessary resources for
effective programs.

Development of local expertise.
Energy and economic development
programming with good commu-
nity participation will develop local
expertise and build the infrastruc-
ture for future energy efficiency
projects.

ENERGY EFFICIENCY AND SOCIAL
JUSTICE

As energy managers we must re-
cognize the ways in which people
of color and low-income members
of our society are disproportion-
ately impacted in the current sys-
tem of energy production, distribu-
tion and use.  High energy costs
often impact low-income commun-
ities hardest.  Poor people often
bear the environmental and health
burdens of society’s wasteful en-
ergy consumption.  In addition,
people of color and residents of
poor communities have largely
been absent from arenas where en-
ergy policy decisions are made,

SUCCESSFUL NEIGHBORHOOD
ENERGY/ECONOMIC
DEVELOPMENT

The following elements are desir-
able for successful neighborhood
energy/economic development
programming.

Community defined local eco-
nomic development.  Look to the
community to define what type of
economic development is needed
(eg. job training versus business tax
breaks), and to spot the connec-
tions to possible energy conserva-
tion programs.

A structure for ongoing commun-
ity participation.  Strong commu-
nity participation in all program
development and implementation
phases will foster ownership of
local energy programs, while ed-
ucating and empowering neighbor-
hood residents.  It also provides a
check on important decisions and
keeps community contacts, leaders
and organizations well informed.

Partnerships with community
organizations to implement
programs.  It is important for local
governments to work in partnership
with local community organiza-
tions to initiate and implement
inner city energy programs.  Estab-
lished community organizations
are most in touch with the needs of

JANUARY 1993

despite the fact that the decisions
will impact them directly.
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The Bureau of Energy Conservation, a Bureau of the City of San Francisco’s Public Utilities Commission
worked in partnership with the Bayview Hunters Point community and with the local utility, The Pacific
Gas and Electric Company (PG&E), to develop and promote a package of neighborhood energy/economic
development programs.  The project grew out of previous energy planning efforts in 1988 in which the
Bureau worked with the Bayview community, and with the Department of City Planning to identify ways
in which energy efficiency might serve the needs of the community.  As a result of those efforts, the
Bureau developed an energy plan which formed part of the Bayview community Master Plan.  The energy
plan provides a menu of strategies that use energy management as a local economic development tool.

    Bayview

Bayview Hunters Point is a low-income, predominantly African American neighborhood in San Francisco.
The mixed-use district is approximately 3000 acres in area and has a population of 21,000.  Bayview
residents pay residential energy bills 40% higher than the city average, although the median family
income is almost 30% lower.

In Bayview, annual energy expenditures currently average $24 million, with residents spending approx-
imately $6.5 million a year on housing energy costs alone.  Since the community imports all of its energy
supplies, every dollar spent on energy leaves the community, constituting an enormous drain on the local
economy.  Energy efficiency can help retain dollars in the community that would otherwise leave in the
form of energy purchases.  Furthermore, the dollars retained in the community will recirculate and
generate additional local economic activity.

    The Project

The project, entitled the Neighborhood Energy/Economic Development (NEED) project, began with the
establishment of a Community Advisory Committee to guide the design of the programs to best meet the
needs of the community.  Subsequently, three neighborhood energy/economic development programs
were developed.

?    The Youth Training and Weatherization Program.  In order to use local resources to address local
needs, the Youth Program links youth training to provide weatherization and minor home improvement
services for seniors in the neighborhood.  A youth Advisory Committee provided input and direction on
the program development.

?    The Small Business Energy Assistance Program.  Marketing strategies and educational programs were
developed to assist small businesses to take advantage of energy efficiency opportunities.  The program
included a series of energy seminars tailored for small businesses in Bayview.  The program was coordin-
ated with PG&E small business programs being offered in the community which provided free energy
services to small businesses.

In addition, in an effort to develop local expertise within the energy management field and to address local
small business development and expansion needs; a training workshop was conducted for local minority/
women owned electrical contractors interested in expanding their business into the energy management
field.

?    The Energy Review of Proposed Housing Development Projects.  An important element of community
and economic development is affordable housing.  Affordability has increasingly come to include the
energy costs of housing.  This project component provided information on housing energy issues and
prepared appropriate energy efficient design and construction guidelines to lower energy costs in new
housing construction projects.

ENERGY AND ECONOMIC DEVELOPMENT AT BAYVIEW, SAN FRANCISCO
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Local governments can pro-
mote social justice in the oper-
ation of its energy efficiency
program in a number of ways.

? We can be aware of the
existing environmental in-
justices within the
community.

? We can provide inform-
ation and assistance in eval-
uating up-coming energy re-
lated policy decisions that
will impact local neighbor-
hoods.

? We can assist in devel-
oping local expertise on en-
ergy and environmental
justice issues.

Local governments should
help educate individuals to
become community en-
vironmental justice
advocates.

? We can closely evalu-
ate the social and economic
consequences of our policy
and program development.
We can ask who benefits
and who pays?  Decision
makers must be made aware
of the unequal distribution
of burdens and benefits in
proposed urban policy de-
velopment.  Proposed
market-based solutions

should be closely analyzed as
they can sometimes be particu-
larly unfair to poor people.  Not
only are poor people impacted
economically more than the
better off by such solutions, but

? We can include multi cul-
tural representation in all policy
decisions.

In order to develop and imple-
ment truly effective energy and
economic development policies
and programs, a framework for
multicultural representation
should be organized to provide
input from all who will be im-
pacted.  Special attention should
be given to under-represented
groups traditionally excluded
from policy making.

The idea that energy efficiency can
contribute to the local economy is
still not a popular one.  The per-
ception seems to be that since
there is apparently no longer an
“energy crisis” and that energy
prices are relatively low, energy
issues, in general, need no longer
be a high priority.  Attention has
turned to other problems.  How-
ever, through appropriate respons-
es to energy, economic and com-
munity development issues in low-
income neighborhoods, a consen-
sus for efficient energy use can be
constructed and a contribution
made to breaking the cycle of
poverty.  Local governments,
through appropriate energy effi-
ciency programs, can play a role in
both addressing the injustices of
the past as well as preventing them
in the future. ✍

❝...local
governments
through appropriate
energy efficiency
programs can play a
role in both
addressing the
injustices of the past
as well as
preventing them in
the future.❜❜

in some cases (through econo-
mizing on home heating, for
example) may end up living at
temperatures below comfort or
at levels harmful to good health.
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TEAMING UP FOR
THE CLEAN AIR FIGHT

fossil fuels and maximize the use of
energy-efficient and clean-air re-
newable energy sources.

A cornerstone of SMUD’s long-
range clean air plan is electric cars,
trolleys and light rail.  SMUD is
now educating the public about the
benefits of electric cars.  It is pro-
viding its customers the opportu-

S. DAVID FREEMAN ENERGY-AWARE PLANNING GUIDE
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General Manager,
Sacramento Municipal Utility District

GUEST AUTHOR

nity to test drive electric vehicles,
developing convenient charging
stations, ensuring low-cost power
for overnight recharging, and offer-
ing other custom services. Bold,
cooperative steps are needed to
overcome our expensive, dirty
dependence on petroleum.  Clean
air will come only when we are
powered by clean energy.  And
that will take teamwork.

❝ ...success lies at
the local governmernt
level, where we must
work together to
integrate decisions
involving
transportation, land
uses, air quality and
energy. ❜❜

Recognizing this need to work to-
gether to achieve healthy air, the
top management of five public
agencies in Sacramento formed the
Public Agency Team for Healthy
Air in Sacramento (PATHS).  The
PATHS working group consists of
staff from the Metropolitan Air
Quality Management District, the
City and County Planning Depart-
ments, the Regional Transit District,
and the Sacramento Municipal
Utility District.

As the utility member in this par-
tnership, we see that all of our
ratepayers will benefit financially,
and be subject to fewer health
risks, as electric vehicles replace
polluting, petroleum-burning ve-
hicles. Operators of electric vehic-
les will be encouraged by a low,
off-peak rate to recharge car bat-
teries overnight, when we have
ample, excess generating capacity.
This new revenue stream will help
pay the fixed costs of the utility,
spread the burden of fixed over-
head costs, and thus reduce the
financial burden on all ratepayers.

THE CLEAN AIR CAPITOL
OF THE NATION - THAT'S
HOW SACRAMENTO
INTENDS TO BE KNOWN
BY THE YEAR 2005.

Air quality in Sacramento violates
State and Federal Clean Air stan-
dards about one in every three days
in the summer. Our air is unheal-
thy, causing discomfort and res-
piratory ailments to our citizens,
and costing taxpayers millions of
dollars each year.  We know that
the culprit is petroleum — prima-
rily in the form of tailpipe emis-
sions.

So what can the Sacramento Mun-
icipal Utility District do to arrest
this “environmental criminal” and
clean up the air we breathe?
Plenty!  Some things we can do
independently; other steps must be
taken working cooperatively with
the business community and with
local governmental agencies.

At the heart of SMUD’s strategy is a
comprehensive energy efficiency
program.  SMUD essentially buys
electricity that is otherwise wasted.
For example, SMUD offers incen-
tives such as rebates for replacing
old inefficient refrigerators with
energy-efficient models.  Refrigera-
tors are but one example.  All sig-
nificant uses of electricity are part
of the efficiency program.

Another focus of our approach is to
substitute electricity, generated
with little or no air pollution, for
petroleum used to power all types
of vehicles. When producing
electricity, SMUD has chosen to
minimize the use of air polluting
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We need to design our communi-
ties to promote the more intensive
use of clean buses and light rail.
We need safe walkways, safe bi-
cycle lanes and parking, small
electric commute cars and non-
polluting shuttle services to get
folks from their homes to transit
stops, work, school and shopping
centers.

To finance a “clean” infrastructure,
we need to combine and match
agency efforts and funding sources.
In Sacramento, for instance, our
utility and transit districts jointly

funded a study of the feasibility of
converting diesel buses to electric
trolleys. We are jointly pursuing
state and federal funding to imple-
ment an electric trolley bus project.
Government can help by adopting
a sliding scale for vehicle registra-
tion fees, based on a vehicle’s level
of emissions, and dedicating the re-
sulting revenue to clean air imple-
mentation projects.  Public parking
spaces can be assessed a surcharge
to subsidize battery recharging stat-
ions and zero-emission shuttle
vehicles.

A fundamental need is for political
leaders to muster the courage to
raise the investment capital and
operating expenses to develop and
expand electric mass transit sys-
tems in urban areas.  People under-
stand the difference between wast-
ful spending and necessary invest-
ments in clean air.  Tax increases
earmarked for a “clean air” trans-
portation system are vitally needed.

Collectively, we can do it.  We just
have to place a high enough value
on clean air and invest wisely to
achieve it.  We need to get to work
putting non-petroleum energy in
our “gas” tanks. Working coopera-
tively at the local government
level, California communities can
clean up the air and prove to the
nation that there is indeed life after
oil! Ä

The electric utility industry and the
federal government are working
hard to accelerate research and
development of commercially at-
tractive electric cars, trucks, and
buses.  The State of California has
initiated efforts to convince manu-
facturers of electric vehicles and
components to locate their bus-
inesses here.

But ultimate success lies at the
local government level, where we
must work together to integrate de-
cisions involving transportation,
land uses, air quality and energy.

ST
ATE OF CALIFORNIA

ENERGY COMMISSION



FISCAL AND FINANCIAL REVIEW AS A

JOHN E. BRYSON ENERGY-AWARE PLANNING GUIDE

 GUEST AUTHOR
SUSAN GOODWIN
Vice President,
David Taussig and Associates, Inc.

COMPONENT OF THE PLANNING PROCESS

In the past, land use and environ-
mental planning took place with
very little attention paid to fiscal or
financial constraints.  A typical
planning process would occur as
follows:

1) A general plan adopted or
amended, setting forth land use
plans for the jurisdiction and
evaluating the infrastructure
required to serve these land
uses.

(2) Specific plans or community
plans, consistent with the
general plan, are approved.
Infrastructure requirements are
identified in more detail and a
short discussion of financing
options is provided.

(3) When the project proponent
is ready to proceed with devel-
opment, the public agency
evaluates the fiscal impacts and
financial burdens associated
with the land use plans previ-
ously approved.

Often, by the time the process is in
the third and final step, substantial
resources have been invested in
the land use plan.  Unfortunately,
it is at this third step that the true
feasibility of the land use plan is
first evaluated.  If the proposed
plan is determined to be a fiscal or
financial loser, the first two steps
may have to be revised or com-
pletely redone.  This is the harsh
reality facing public agencies and
developers throughout the state;
new development must be more
than environmentally sound — it
must also be fiscally and finan-
cially sound.

WHAT HAS CHANGED?

The planning process developed in
a financial environment is quite
different from that currently found in
California.  When plans were devel-
oped and infrastructure designs

assessed value of property (with
certain exceptions) and allows a
maximum annual increase in
assessed value of two percent until
the property is sold or ownership is
transferred.

As local governments continue to
feel the revenue pinch from Pro-
position 13, the state continues to
balance its budget by transferring
mandated services to the local
level.  As a result, local revenues
must be used to pay the cost of
public services and funding of
public infrastructure has become
almost entirely the responsibility of
new development.  Because the
state’s school facilities program has
a substantial funding backlog, the
total cost of school mitigation also
has been transferred to new devel-
opment.  In addition, the cost of
providing environmental mitigat-
ions continues to rise.

The cumulative impacts of the
changes discussed above have
resulted in projects throughout the
state that were ready to develop

completed, federal and state agen-
cies would often provide substantial
funding assistance through grants
and revenue sharing programs.
What was not provided at the fed-
eral and state levels could be
funded at the local level through an
increase in ad valorem property
taxes.

As federal and state contributions
began to dwindle, local government
attempted to fill the gaps by increas-
ing ad valorem property taxes.
These increases continued until the
California taxpayers responded in
1978 with the passage of Proposi-
tion 13, which limits advalorem
property taxes to one percent of the

❝...new development
must be more than
environmentally
sound — it must also
be fiscally and
financially sound.❜❜



buildout of a project.  A “fiscal
impact report” compares the recur-
ring annual revenues (i.e., property
tax, sales tax, motor vehicle in-lieu
tax) to the recurring annual costs of
services (i.e., police protection, fire
protection, road maintenance).

If the fiscal impact report projects a
deficit, the public agency must
consider policies to avoid or miti-
gate the shortfall.  If the deficit is
only in the initial years of develop-
ment, the agency may consider
temporary mitigations, such as
assessments, special taxes or fees,
to cover the shortfall.  If, however,
the fiscal analysis determines that
the project will always produce a
fiscal deficit, the land use plan may
have to be revised or the required
level of service reduced.

For instance, a residential develop-
ment may result in a fiscal deficit
because the property tax revenues
are insufficient to cover the costs of
services required by the new resi-
dents.  However, by revising the
plan and allowing a mixed-use
project, the sales tax revenues
generated from the commercial or
industrial development may more
than offset the deficit produced by
the residential land uses.  In this
case, if a fiscal analysis were con-
ducted at the early planning stages,
the public agency and developer
would save considerable time and
money by assuring that land use
plans and environmental impact
reports consider the feasible mixed-
use development alternative.

A financial analysis evaluates the
burden on the homeowners, prop-
erty owners and developers that
will result after the infrastructure
required to serve the project has
been financed.  This analysis,
summarized in a “public  facilities
financing plan,” should include an
evaluation of available funding
sources and the tax, assessment or

STEPS TO A FISCALLY AND
FINANCIALLY FEASIBLE PLAN

Following is a sample of items that public agencies should
consider to produce land use plans that will prove to be fiscally
and financially viable at implementation:

? Include a fiscal and financial evaluation when considering
land use alternatives for an area.  Even at the early plan-
ning stages (i.e., general plan amendment) a fiscal or finan-
cial analysis can raise red flags regarding the balance of
costs and revenues.

? Consider the value and absorption potential of proposed
land uses, especially if innovative concepts are being
considered for which there are few local comparables.

? Avoid mitigation measures that restrict future phases of
development if the fiscal and financial survival of the
project depend on these future phases.

? Pay close attention to phasing of infrastructure and identify
facilities that can be delayed until later phases.  This avoids
the over issuance of debt on undeveloped property and
contributes to a feasible first phase, which is usually the
hardest to achieve.

? Where possible, design facilities that can be used for more
than one purpose.  For instance, a well-designed, aestheti-
cally pleasing storm drainage channel can be incorporated
into an area set aside for park or open space.  This reduces
the amount of land that must be maintained by the public
agency and increases the acreage that can be used for
revenue-generating land uses.

? Encourage contiguous phasing of development to allow
completion of one area's infrastructure before beginning
construction of facilities in another area.

FISCAL VS. FINANCIAL
EVALUATION

The terms “fiscal” and “financial”
are often used interchangeably,
however there are actually two
separate evaluations to be consid-
ered.  A fiscal analysis evaluates
the recurring surplus or deficit that
accrues to the public agency in
each year of development and at

and are now considered to be
fiscally or financially infeasible.
Although general plan law does not
require a financing element, many
public agencies recognize that a
financial evaluation is crucial to
the overall success of a land use
plan, and that this evaluation
should occur during the early
planning stages to avoid proceed-
ing with a plan that may be infea-
sible.
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fee amount that would result after
all infrastructure has been fi-
nanced.  Various alternatives to be
considered include the following:
benefit assessment districts, Mello-
Roos community facilities districts,
community services districts,
county service areas, development
impact fees, etc.

The financial feasibility of a project
will be directly related to the land
use plans proposed for the area.  If
a large portion of the infrastructure
must be in place prior to develop-

infrastructure network.  Although it
is determined that the value of the
industrial property can support the
special taxes or assessments at
buildout of the project, a 20-year
absorption estimate may make the
carrying costs of the project pro-
hibitive.  However, if a mixed-use
development were proposed for the
same area, the accelerated absorp-
tion of the residential land uses
may make the project viable.  A
financial evaluation at an early
planning stage can identify these
potential pitfalls.

ment, a public agency must con-
sider the absorption potential of the
proposed land uses and the ability
of the landowners to carry the cost
of funding the infrastructure before
development occurs. In addition,
the amount of public financing that
can be supported in a certain area
will be limited by the value of the
land uses being developed.

For example, an industrial develop-
ment may require that water and
sewer improvements are provided
to an area that has no existing

SUSAN GOODWIN                                                                                                                                ENERGY-AWARE PLANNING GUIDE
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ENERGY MANAGEMENT AS AN
ECONOMIC DEVELOPMENT TOOL

activity as the grocer, for ex-
ample, orders more stock and
hires people to serve new cus-
tomers.

The analysis, however, is not yet
complete. To understand the full
range of economic influences
resulting from the example, two
additional impacts must be ex-
amined for direct, indirect and
induced effects as well.  They
include:

 ? Substitution Impact which
occurs once the HVAC unit has
been installed and energy use is
reduced.  If the reduction in en-
ergy use saves money, then
money that is not spent on en-
ergy is spent on other items ac-
cording to traditional purchase
patterns.

? Displacement Impact
which can occur if money saved
by the efficiency improvements
creates a loss of income for the
local energy supplier.  Such a
displacement may result in
some lost dollars which need to

❝...local governments
are asked to be more
entrepreneurial in
their program
development and to
think of themselves
as economic
development
catalysts.❜❜

State and local governments in-
creasingly are being asked to de-
liver more and more services for
fewer and fewer dollars.  At the
same time, they are asked to be
more entrepreneurial in their pro-
gram development and to think of
themselves as economic develop-
ment catalysts.  For many service-
oriented agencies with few direct
ties to job creation programs, this
can be a daunting task.  However,
there is one major opportunity to
raise productivity and create jobs
that all government agencies have:
increase the efficient use of energy
in office heating, cooling and ven-
tilation equipment; office buildings;
and transportation systems.

A useful method for evaluating job
and income benefits of energy
strategies is input-output analysis,
sometimes called multiplier analy-
sis.  Input-output analysis addresses
the job and income benefits (i.e.,
the “output”) which are likely to
result from the changes in spending
patterns (the “inputs”) created by
an investment in energy efficiency
technologies.

When assessing economic benefits,
it is important to understand how
one expenditure multiplies through
the economy.  For example, money
paid to an electric contractor who
installs an efficient heating, ventila-
tion and air conditioning (HVAC)
system in a large office building
will ripple through the economy
producing direct, indirect and in-
duced benefits.

To determine the economic out-
come of the HVAC efficiency in-
vestment, three separate effects
must be examined:

? Direct Effects are the on-site
jobs created by an expenditure.
In the case of installing a more
efficient HVAC system, the direct
effects are the on-site jobs of the
contractor and crew hired to
perform the work.

 ? Indirect Effects refer to the
support a contractor receives to
carry out the efficiency improve-
ments.  It includes such jobs as
the banker who finances the con-
tractor’s operation, the account-
ant who keeps the books for the
firm and the manufacturing com-
pany that built the new HVAC
unit.

 ? Induced Effects are created
as people directly and indirectly
employed by a project spend
their weekly paychecks.  These
expenditures “induce” economic

 GUEST AUTHOR
SKIP LAITNER
Principal
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be accounted for in any full
economic analysis.

One tool used for multiplier anal-
ysis is the U.S. Department of
Commerce’s Regional Input-Output
Modeling System (RIMS II), a 531-
sector input-output model designed
and used by the U.S. Bureau of
Economic Analysis.1  Model in-
formation is available at either the
state or county level.  An abbrevi-
ated 39-sector version of the model
can be purchased for about $70.

Once information appropriate for a
region is obtained, benefit-cost
information describing an effi-
ciency investment can be used to
evaluate the net impact on local
employment and income.  In other
words, the change in expenditures
resulting from an efficiency in-
vestment becomes the basis on
which to predict employment and
income benefits in the local
economy.

Each sector of the economy —
whether agriculture and construct-
ion, or health and electric utility
services — supports different levels
of employment, usually expressed
as the ratio of jobs needed to sup-
port each million dollars of expen-
diture in the sector.  As the level of
expenditures are increased or de-
creased, the level of employment
supported by a given sector will
rise or fall.2

Assume:

•  One million dollars will be
invested in a variety of
HVAC units and related
equipment.

•  The investment will pay for
itself in seven years (therefore,
energy cost savings equal
$1M/7 or, $143,000).

• The efficiency upgrades take
place in the first year of the
analysis.

• The energy savings occur in
years one through 10.

• The period of analysis is set at
10 years.

With this information, we can iden-
tify four separate changes in expen-
ditures, each with a separate mult-
iplier effect.  The first change is the
construction expenditures needed
to make the building efficiency im-
provements.  As shown in the ac-
companying table, a construction
activity might sustain 32 total jobs
for each million dollars of invest-
ment.  The state economy is im-
proved by 32 jobs.  However, the
money necessary to make the im-
provements had to be raised in one
way or another.  In this example,
the assumption is that tax revenues
from residents and business will be
used to pay for the investment.  If
the funds had been spent on nor-
mal consumer activities, about 28
total jobs would have been sup-
ported.  At this point, the economy
is ahead by a net of four jobs.  Two
additional changes still need to be
reviewed.

Assuming the seven-year payback
period, the agency’s energy bill
will be reduced by $143,000 (1/7
of $1M) in the first year of the
10-year period.  In constant dollars
over the full 10 years, this is a sav-
ings of $1.45 million.  So, the

According to the RIMS database for
the United States, utility services
typically support about 12 jobs for
every million dollars collected from
utility customers.  Consumer and
business expenditures, on the other
hand, support 25 to 40 jobs per
million dollars of expenditure.  An
electric construction contractor
may support as many as 32 jobs
per million dollars.

❝...the use of any
efficiency technology
that is cost-effective
will tend to yield a
net positive gain in
employment and
income for the
community.❜❜

As discussed, each change in ex-
penditures has a direct, indirect
and induced effect represented by
a multiplier.  Thus, each change in
expenditures must be multiplied by
the appropriate coefficient for that
sector.  The sum of the products
describes the economic result of an
expenditure.

To illustrate how this analysis is
done, let us use the example of the
net employment benefits which
might arise from efficiency im-
provements made in municipal
office buildings around the state.



SKIP LAITNER ENERGY-AWARE PLANNING GUIDE

ENDNOTES:

As the table indicates, the project-
ed impact is a net gain of 41.7 job-
years of employment over the 10-
year period.  As noted at the bot-
tom of the table, the total of 41.7
job-years translates into an average
increase of 4.17 jobs each year for
10 years.  This is 4.17 more jobs
that the community would support
than if the efficiency improvements
had not been installed.

While the example addressed effic-
iency improvements in local gov-
ernment buildings, results would
be similar for a variety of energy
upgrade technologies, including
lighting changes, vehicle fleet effic-
iency improvements, telecommut-
ing options, energy-efficient land
use patterns and local recycling
programs.  It is important to re-
member that purchasing electricity,
natural gas and gasoline create
much less economic multiplier
benefits than efficient expenditures.
Energy expenditures tend to have
among the lowest multipliers
among the U.S. economic sectors,
and the use of any efficiency tech-
nology that is cost-effective will
tend to yield a net positive gain in
employment and income for a
community. ✍

1  For more information on the use of the RIMS II database refer to the Bureau of Economic Analysis, Regional
Multipliers: A User Handbook for the Regional Input-Output Modeling System (RIMS II), (Washington, D.C.: U.S.
Department of Commerce, 1986).

2  Employment is only one measure of economic activity.  Two other frequently used measures are changes in
regional output (sales), and changes in labor income in the form of wages and salaries.  For the sake of clarity,
I have discussed only the employment impacts of the example expenditure.

Building Efficiency
Improvements in $1.00 32.0 32.00
Year One

Raising Tax Revenues to
Generate the Necessary
Improvement Funds -$1.00 28.0 -28.00

Building Energy Savings
in Years Two through Ten $1.45 38.0 55.10

Lower Utility Revenues
in Years Two
through Ten -$1.45 12.0     -17.40

EXPENDITURES       JOBS PER MILLION      IMPACT
EXPENDITURE CATEGORY       ($ MILLION)            $ EXPENDED                (JOBS

                                                                                                                        PER YEAR)

lowers employment by 1.45 mil-
lion times 12, or 17.40 jobs.  With
this series of calculations, we have
a complete estimate of the net ef-
fect on employment likely to result
from the energy efficiency im-
provements in the municipal office
building used in this example.

economy now moves from an
initial gain of four jobs to a further
gain of 1.45 times 38, or 55.10
jobs.

One final adjustment is needed to
complete the analysis: accounting
for reduced utility revenues which

NET EMPLOYMENT BENEFITS CALCULATION

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

NOTE: The calculation of energy savings is based upon a seven-year payback
with energy costs projected to rise 5.3 percent annually.  Finally, the energy
savings, and therefore the lost energy revenues, are deflated five percent
annually to convert the values to constant dollars.
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WHAT DOES IT MEAN FOR
A CITY TO BE 'SUSTAINABLE' ?

MARY TUCKER
Acting Program Manager
Environmental Services Department
City of San Jose

What, in practical terms, does this
mean for a local government?  To
better understand, let’s contrast a
sustainable system with the typical,
existing urban system.

The present urban system draws re-
sources from the environment,
many of them non-renewable, and
often destroys the earth’s ability to
regenerate resources.  In the pro-
cess of using these resources, we
often return contaminated residues
that are detrimental to the environ-
ment and our health.

Our existing economic system pro-
motes such consumption by under-
valuing the worth of the resource,
failing to recognize its scarcity, and
overlooking the cleanup costs that
must be borne by others in the
future.  Although the structure of
the modern urban system is de-
signed to improve human life, it is
not in balance and is not
sustainable.

A sustainable city draws from the
environment only those resources
that are necessary and can be re-
cycled perpetually or returned to
the environment in a form nature
can use to generate more
resources.

❝Never doubt that a
small group of
thoughtful,
committed citizens
can change the
world.  Indeed, it’s
the only thing that
ever has❜❜
— Margaret Mead

Sustainability requires major re-
structuring of traditional institu-
tions so that decisions are based on
an equitable accounting of all costs
borne today and in the future.  A
commitment to sustainability is a
commitment to more responsible
environmental decision making.
For communities, sustainability
means thinking, planning, and act-
ing long-term.  Planning for urban
sustainability involves examining
all impacts of decisions made
today — and examining them with
a view toward tomorrow.

Although state and national initia-
tives are essential for forging many
of the strategies, technologies, and
regulations needed for sustainabil-
ity, local planning efforts are the
building blocks of a sustainable
energy future.

Cities should be the primary plan-
ners for a sustainable future.  Local
governments make decisions af-
fecting land use, building codes,
transportation systems, and waste
disposal.  Local jurisdictions pro-
vide or control many of the most
important aspects of sustainability,
including land use, transportation
systems, waste disposal, building
codes, schools and public housing.
Because these are among the pub-
lic services most connected with
our daily lives, it is easier to organ-
ize citizen action within our own
communities than at the state or
federal level.  Each of these deci-
sions impacts energy use, therefore,
communities can do much to pro-
mote their sustainable energy
future.
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and programs that promote urban
sustainability.  Utilizing a strategic
planning process, plans were de-
veloped that focused on implemen-
tation and the allocation of limited
resources to critical issues.  Having
a plan provides cities with an or-
ganized framework.  It gives one an
opportunity to define goals and de-
cide what is and isn’t important in
your community.  It provides a
focal point for energy, environ-
mental and business activities and
a yardstick for measuring
achievements.

This planning model was used by
the three cities in the Sustainable
Cities Project. Primary achieve-
ments from these projects were:

• An innovative energy policy
that lays the groundwork for
building a city’s sustainable
energy future;

• A planning process that links
energy program development
based on the principles of sus-
tainability; and

• A quantifiable energy conser-
vation target that facilitates the
interdepartmental coordination
of numerous municipal pro-
grams aimed at urban sustain-
ability.

This project is but one model for
change.  There are many paths to-
ward achieving urban sustainabil-
ity.  One of the most important
challenges will be to empower city
employees and citizens to develop
the means to accomplish goals.
Creation of a vision for a sustain-
able energy future within your city
will give your city something to
strive for, thereby focusing com-
munity efforts.  This will take lead-
ership and direction.  And it can all
start from one person, or a small
group of persons. c

? Environmental scan

? Identify community goals
and issues

? Build support for the plan

? Identify and analyze
options

? Adopt policies and
strategies

? Develop specific
implementation plans

? Implement new programs/
actions

?  Conduct evaluation

SUSTAINABLE CITY ENERGY
PLANNING PROCESS

In addition,  each community has
political, cultural and physical
qualities that make it flexible and
unique.  These are important at-
tributes because sustainable sys-
tems also must be both flexible and
creative.

One model for guiding urban plan-
ners and leaders on issues of local
energy use and sustainability was
developed by three communities:
San Jose and San Francisco, Calif-
ornia and Portland, Oregon.  With
funds from the Department of En-
ergy through the Urban Consortium
Energy Task Force, each of these
cities spent two years developing a
sustainable energy plan.  The cities
worked together, but pursued in-
dependent courses to develop en-
ergy policies that meet unique
local needs and aspirations.

A sustainable energy plan inte-
grates long-term energy planning
into the local policy-making frame-
work.  At the implementation level,
planning for a sustainable future
means linking local energy policies
and programs affecting our eco-
nomic, social and environmental
well-being.

A planning process was used to
identify, rank and implement en-
ergy and environmental policies

More information on the Sustain-
able Cities Project can be obtained
by contacting:

Sue Anderson, Portland Energy
Office, 1120 SW Fifth Ave., Port-
land, Oregon 97204,
(503) 823-7222.

Cal Broomhead, Bureau of Energy
Conservation, 110 McAllister,
Room 402, San Francisco, Calif-
ornia 94102, (415) 864-6915.

Mary Tucker, Environmental Ser-
vices Department, 777 N. First,
Suite 450, San Jose, California
95112, (408) 277-5533.
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The great Central Valley has be-
come one of the most rapidly
growing areas of California, as
young families and new residents
move from expensive coastal urban
centers in search of affordable
housing and a good quality of life.
San Joaquin and Stanislaus count-
ies, as much as 80 miles away from
major employment centers, have
become the homes of the Bay
Area’s newest crop of commuters.
The new residents bring mixed
blessings, however. While new re-
sidents contribute to the area’s
economy, long commutes contri-
bute to the Valley’s worsening air
quality problems. And worse yet,
subdivisions which are distant from
city services, not only pave over
the valley’s rich farmland, but re-
sidents are forced to drive on fre-
quent short trips to schools, shop-
ping and personal appointments.

Confronted with a large and grow-
ing demand for housing from Bay
area commuters, the City of Mo-
desto sought a way to make new
development an attractive addition
to the community and ensure that
growth was both environmentally
and financially responsible. The
answer was Village One. A local
initiative (Measure A), designed to
keep development compact and
minimize the loss of prime farm-
land, was passed by the voters in
1979. The measure required that
all extensions of sewer service into
the city’s sphere of influence be
subject to an advisory vote of the
people. For 10 years, the voters
demonstrated reluctance to add
more land for development; sev-
eral advisory vote measures were
defeated, and the city’s supply of
sewered land was nearly exhaust-
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OF VILLAGE ONE
THE DEVELOPMENT

on the “west side,” and local
school districts had already pur-
chased sites in the planning area.
The challenge before the city was
to design an urban village that
would replicate the qualities that
long-time Modesto residents en-
joyed in their neighborhoods, and
to ensure that the new area includ-
ed trees and parks and a variety of
housing types so that everyone
would enjoy it, not just the new
commuters. The city hired a team
of designers, consultants and
number crunchers, headed by the
Roma Design Group of San
Francisco.

After 45 public hearings, planning
commission meetings, council
study sessions, and informal dis-
cussions, the Village One plan was
accepted by the Council and
scheduled for an advisory vote
under the Measure “A” initiative.

The Village brings an attractive,
livable plan to the city. It is the
largest master-planned area in
Modesto’s history, and assured

ed. In 1989, the Mayor and City
Council undertook a process to
present the voters with a new plan
and demonstrate that development
could be accomplished in a re-
sponsible way, and in such a way
as to provide an attractive addition
to the community.

A 1700-acre area was selected, lo-
cated on the northeast corner of the
existing city limits. Farming was
already on the wane in the area as
the farmers anticipated develop-
ment; the soils were less rich than

❝Confronted with a
large and growing
demand for housing
from Bay area
commuters, the City
of Modesto sought a
way to make new
development an
attractive addition to
the community, and
ensure that growth
was both
environmentally and
financially
responsible.❜❜
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Modestans that new development
could be an asset, not just the ran-
dom result of 60 separate small
subdivisions, uncoordinated and
impersonal.

Village One is a plan for a pedes-
trian oriented, mixed-use village
that focuses on community life.
Village One is characterized by a
hub commercial center where civic
and commercial activity will be
focused. Mixed-use development,
with apartments over stores, and
friendly store fronts with parking in
the rear, encourage walking, stroll-
ing and window shopping. Mul-
tiple family housing, some espe-
cially designed for seniors, will be
close to the Village Center so that
walking will be most convenient
for those who may not own cars.

Overall density will be 8.5 units
per acre, conserving land resourc-
es appropriately and providing for
efficient service delivery. The
neighborhoods allow for single
family residential homes of a var-
iety of types — some on typical
city size lots, and some on small
lots to enhance affordability.
Twenty-five percent of the housing
will be built to be affordable for
low- and moderate-income
residents.

The main arterials are designed to
accommodate transit — buses at
first and perhaps light rail in the
future. And the neighborhood
streets and parkways will be lined
with trees, which are characteristic
of Modesto’s existing neighbor-
hoods, and are energy savers too.
The cool, shaded, canopied streets
are a welcome relief from the hot
summer sun; landscaped linkages
will provide for pedestrian, bicycle
and transit use throughout the
Village.

Everything in Village One is de-
signed to build “community.” Parks
are adjacent to schools and small
pocket parks dot the neighbor-
hoods. Sidewalks are designed for
walkers, not as engineering con-
veniences. There are no cul-de-
sacs and “streets-to-nowhere;”
streets and sidewalks form a net-

Civic Use

Multi-Family

Mixed-Use
M.I.D.

Park

CommercialSenior Housing

Safety Center

Residential

Senior
Housing

Multi-Family

Illustrative Village Center Plan-Initial Phase
Assumes 250,000 square feet of commercial development.

Senior Housing  8 acres Modesto Irrigtn. Dist. 1 acres
Multi-Family 12 acres Safety Center 1 acres
Village Center Residential 18 acres Park 2 acres
Village Center Commercial 26 acres Civic Use 2 acres
Mixed-Use  2 acres Total 72 acres

Commercial

Residential

work which leads to the Village
Center, or to major arterials which
carry traffic efficiently away.  And
the result of all this? In November
of 1990, the voters over-whelm-
ingly gave approval to proceed.
Modesto’s Village One is now
under construction. ✏
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ENERGY ISSUES
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SECTION III
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 SECTION III:

Energy-aware planning begins with
the identification of significant local
issues.  Identifying local issues is an
important foundation-building pro-
cess that brings together concerned
persons and organizations, enables
informed policy-making, and focus-
es implementation on those energy
actions that are most meaningful to
the community.

This section of the Energy-Aware
Planning Guide provides a method-
ology for issue identification.  It can
be used by communities as a start-
ing point for developing and refin-
ing energy issues within their own
unique planning processes.  The
energy-aware methodology is in-
tended to help local officials an-
swer the following basic planning
questions as the first step in estab-
lishing community energy goals:

? Where do the community’s
energy supplies come from; and
are these supplies diverse, reli-
able, affordable and environ-
mentally acceptable?

CREATE AN ENERGY ACTION PLAN

compare with usage in other
communities?

? What are the community’s
opportunities for improving the
efficiencies of its energy use, and
for replacing imported supplies
with local renewable
production?

? Are there economic develop-
ment opportunities in renewable
energy and efficiency projects,
and if so, of what type and
magnitude?

These are complex questions in-
volving a variety of technical dis-
ciplines and responsible organ-
izations.  However, with the assist-
ance of local energy utilities and
other data sources, community
officials should be able to use the
energy-aware methodology to
fashion a preliminary outline of
significant local issues.  The meth-
odology is organized according to
the following five steps:

1) Inventory current energy
sources and costs.

2) Inventory current energy
usage and project future trends.

3) Assess opportunities for im-
proving usage efficiencies.

4) Assess opportunities for
developing local renewable
supplies.

5) Summarize findings in prep-
aration for goal-setting and
policy-making.

❝The efficient use of
energy should be a
community priority
for several reasons:
it reduces energy-
related costs;
conserves valuable
resources;  improves
air quality; and
lessens the
uncertainties of
planning for future
energy needs and
possible supply
interruptions.❜❜

? How does the community
use its energy, and what are the
economic and environmental
effects of that usage?

? Is the community’s energy
use compatible with other local
goals (i.e., air quality, tranport-
ation, etc.), and how does it

1
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III-  ENERGY-AWARE PLANNING GUIDE

? What are the costs of energy
usage, and how do these affect
the local economy?

? Are there adverse environ-
mental effects from some types
of usage?

Each end-use sector should be sur-
veyed according to characteristics
that influence energy consumption
(such as the age and condition of
housing); fuels and types of heat-
ing and cooling equipment that are
prevalent in the sector; and esti-
mates of total annual energy use for
the sector.  The inventory work-
sheets accompanying this section
list questions for characterizing and
provide sources that can help ac-
quire usage data.

Completion of the end-use survey
can enable a composite picture of
local supplies and demand to be
assembled.  Statewide energy ori-
gins and uses are displayed in
"California Energy Network 1991"
on page III-5.

The local energy planning process
diagram on the previous page
illustrates the relationship of issue
identification to the remainder of the
local process, including goal-setting
and policy-making, and design of
implementation and monitoring
measures.

STEP 1:  INVENTORYING
ENERGY SOURCES & COSTS

The sources of a community’s en-
ergy supplies are an important base-
line for energy planning because
of local dependence on the ad-
equacy and reliability of those sour-
ces, and the economic and environ-
mental consequences of that depen-
dence.  California is fortunate to
have one of the world’s most di-
verse set of energy sources.  See
"California's Energy Sources 1991"
chart below.

The diversity of California’s supplies
has enhanced the state’s economy
and reduced the environmental im-
pact of energy production.  A com-
munity level understanding of en-
ergy sources can be assembled by
answering the following questions:

? Are energy supplies produced
locally or imported from outside
the community?

? Are the supplies produced
from renewable or non-renew-
able sources?

? How diverse is the mix of
supplies, and is there over-reli-
ance on any particular source?

Each source of local energy should
be characterized according to its
means of production and distribu-
tion, quantities supplied annually,
and current customer rates.  The
inventory worksheets at the conclu-
sion of this section list some of the
main supply questions and provide
sources of assistance for completing
a local supply inventory.

3

Petroleum

Natural Gas

Alternatives

Coal

Nuclear

STEP 2:  INVENTORYING
CURRENT USAGE & PROJECTING
FUTURE NEEDS

Having identified where a com-
munity’s energy comes from and
what it costs, the next step is deter-
mining how that energy is used.
This is done by dividing the com-
munity into major end-use sectors
and surveying consumption char-
acteristics in each sector.  On a
statewide level, nearly half of Calif-
ornia’s consumption occurs in the
transportation sector, followed by
industrial use that accounts for
about one-third of statewide usage.
("California's Energy Use by Sector
1991" chart on page III-4)

On a community level, key end-
use considerations include:

? Which local sectors are the
largest consumers now, and
what are apparent trends?

? How do local consumption
patterns compare with usage in
similar communities?

CALIFORNIA'S ENERGY SOURCES 1991

(Solar, Hydro-
electric, Biomass,
Geothermal)

7.3%

2.6% 2.6%

59.9%

27.6%
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In addition to current energy usage,
local officials should also consider
forecasts of future energy consump-
tion.  Having determined existing
usage, communities can calculate
their present per capita consump-
tion and apply population growth
projections to arrive at an estimate
of future energy needs.  The incre-
mental difference between current
and projected demands raises a key
planning issue:  what is the most
cost-effective and environmentally
sound combination of efficiency
improvements and new generation
that can meet demand growth?
This has been done on a statewide
level, depicting energy demand
growth rates with and without ag-
gressive improvements in usage
efficiencies. (See the "Alternative
Energy Futures" chart on page III-6.)

The same forecasting approach can
be taken with energy as a compo-
nent of a local economy now and
in the future, based on existing and
projected energy costs and local
economic output.  Current energy
expenditures from Step 1 can be
compared against the annual gross
sales values of all local products
and services to determine the

relative significance of energy
outlays at present.  For many
communities, energy expenditures
equate to 10-15% of total gross
economic output.  Using projec-
tions of energy price increases and
local economic growth, a similar
assessment can be made for future

conditions.  In this way, communi-
ties can monitor energy among
other indicators of economic health
and competitiveness.

STEP 3:  ASSESSING ENERGY
EFFICIENCY POTENTIALS

Having identified a community’s
energy sources, costs, usage, and
the importance of planning for
growth in demand, the next step is
assessing specific opportunities for
improving usage efficiencies.  The
efficient use of energy should be a
community priority for several rea-
sons:  it reduces energy-related
costs; conserves valuable resourc-
es;  improves air quality; and les-
sens the uncertainties of planning
for future energy needs and pos-
sible supply interruptions.  Meeting
growth in energy demands with
efficiency improvements is consid-
erably less expensive than building
new generation facilities, and more
beneficial for the local economy
and environment than building
new generation facilities.

48%

9%

Transportation

Industrial

Residential

Commercial

CALIFORNIA'S ENERGY USE BY SECTOR 1991

4

12%

31%
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III-  ENERGY-AWARE PLANNING GUIDE

Investment in energy efficiency
improvements not only reduces
direct energy costs, but also has a
“multiplier” effect as the invest-
ment circulates through a local ec-
onomy.  Studies reported to the
California Energy Commission have
found that for every dollar spent on
energy efficiency, as much as an-
other two dollars of indirect ec-
onomic activity is generated.  This
spin-off effect is particularly signi-
ficant when measured in job creat-
ion, since energy efficiency pro-
jects tend to be more labor inten-
sive than power generation
facilities.

Each end-use sector should be
evaluated to identify opportunities
for cost-effective efficiency im-
provements.  The worksheets on
pages III-12 and III-13 can assist in
this process.  Sources of assistance
are given for determining the most
promising areas for efficiency im-
provements.  Section IV of the
Energy-Aware Guide summarizes
over 40 specific actions that local
governments can take to improve
community efficiencies.

STEP 4:  ASSESSING LOCAL
RENEWABLE POTENTIALS

After insuring that energy is used as
efficiently as possible, a commu-
nity should next consider its ability
to develop local renewable re-
sources as a means of reducing im-
ported non-renewable supplies,
increasing supply diversity, and
strengthening the local economy.
Development of local renewables
will create jobs and tax revenues,
reduce the “leakage” of energy dol-
lars out of the local economy, and
lessen the community’s exposure to
outside supply disruptions and
price fluctuations.

Several California communities can
now point to substantial renewable
power sectors in their local econo-
mies, generating not only kilowatt

hours but also hundreds of jobs,
millions of dollars in annually pur-
chased goods and services, and
significant tax revenues for local
agencies.  Examples include geo-
thermal projects in Imperial, Lake,
and Sonoma Counties; and wind
projects in Alameda County.  In
some cases, California communi-
ties are even generating their own
renewable-based energy, either for
internal consumption or public
sale.  Siskiyou County, for

example, owns a hydroelectric
facility whose output is sold to the
local electric utility.

The worksheet on page III-14 out-
lines the basic parameters of a re-
newable resource inventory and
sources of assistance for its
completion.

48%
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STEP 5:  SUMMARIZING
FINDINGS

The last step in issue identification
is a summation of findings that
enables officials to set goals and
make informed policy choices in
the next phase of local energy
planning.  Results from the previ-
ous steps can be assembled in the
Community Energy Data Summary
sheet shown on page III-15.  With
this database in hand, local offic-
ials can prepare a list of significant
issues based on the following key
considerations:

Energy Supplies

? What proportion of supplies
are produced locally versus be-
ing imported from outside the
community, and are they prod-
uced from renewable or non-
renewable sources?

? How diverse is the mix of
supplies, and is there over-reli-
ance on any particular source?
How vulnerable is the commu-
nity to supply interruptions, and

is there a contingency plan for
interruptions?

? Are there significant environ-
mental effects associated with
the production or distribution of
any particular source?

? How much of the local ec-
onomy is dedicated to importing
supplies and how much local
employment is sustained by sup-
ply activities?  What are the
overall costs of energy supplies
for the community, and for typi-
cal households and businesses?

Energy End-Uses

? What are the largest consum-
ers of energy in the community,
and in what sector is use grow-
ing the fastest?

? How do local consumption
patterns compare to similar
communities?

? Are there significant environ-
mental effects associated with
particular end-uses?

? What mechanisms are avail-
able for ongoing measurement of
local energy use and future
changes?

Energy Efficiency Opportunities

? Which end-use sectors have
the greatest potentials for effic-
iency improvements, and what
are the required investments and
paybacks to achieve these
potentials?

? What environmental prob-
lems can also be addressed
through efficiency improve-
ments?

? Which efficiency opportuni-
ties have the greatest potential
for benefiting the local
economy?

? What are the key organiza-
tions with authority to undertake
efficiency projects, and what
types of technical and financial
assistance are available to imple-
ment such projects?

Renewable Resource
Opportunities

? Which local undeveloped
renewables have the greatest
potential for producing benefi-
cial energy, and which can be
feasibly developed in order to
displace imported supplies and/
or create supply exports?

? What would be the major
environmental effects of local
renewable development?  What
would be the local economic
effects?

? Will local renewable devel-
opment also require new or
expanded energy transmission
facilities, and if so, what would
be the impacts?

6

1987                  2009

ALTERNATIVE ENERGY FUTURES

Business As Usual
(1.8% Growth Per Year)

Existing Efficiency Plan
(1.1% Growth Per Year)

Accelerated Efficiency
(0% Growth Per Year)

Efficiency Technical Potential
(2.5% Decline Per Year)
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California Energy Commission

• Biennial State Energy Plan
• Biennial Reports on Energy Efficiency, Energy Technology,

Energy Development, and Programs for Cities, Counties, and
  Schools

California Energy Extension Service

• Program Guide
• Guide to Energy Accounting: How to Organize and

  Communicate Energy Data

California Department of Transportation

• Annual Assembly of Statistical Reports

U.S. Energy Information Administration

• Energy Consumption Survey of Residential Buildings,
  Commercial Buildings, and Household Vehicles

U.S. Census Bureau

• Census of Service Industries, Retail Trade, and Agriculture

U.S. Bureau of Labor Statistics

• Consumer Expenditure Survey

USEFUL REFERENCES? What organizations are key
players in the sponsorship and
regulation of renewable resource
projects, and what types of tech-
nical and financial assistance are
available for implementing re-
newable projects?

These questions can be used to
frame issue statements that are
either community-wide in scope,
or applicable to specific sub-areas
within a jurisdiction.  Issue state-
ments can then be ranked or prior-
itized to reflect degrees of issue
magnitude or urgency.

At this point, community officials
should be in a position to approach
goal-setting and policy-making
based on a clear understanding of
current energy circumstances, and
the problems and opportunities that
must be addressed to ensure a lo-
cally reliable, affordable, and en-
vironmentally-acceptable energy
future. c

7
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Inventory Items Data Sources

IMPORTED SUPPLIES
Electricity Generating plant locations and fuels or   Local electric utilities;

Transmission and distribution system status

Annual quantity distributed

Current customer rates

Natural gas Production area locations   Local natural gas distributors & utilities;

Transmission and distribution system status

Annual quantity distributed

Current customer rates

Fuel oil & propane Refinery locations   Local fuel oil and propane distributors

Distribution methods

Annual quantity distributed

Current customer prices

Transportation Production/refinery locations   Local transportation fuel distributors

Distribution methods

Annual quantities distributed (gasoline,

Current customer prices

LOCAL SUPPLIES
Electricity Generating plant locations and fuels or   Local electric utilities; independent

renewable resources   power producers

Transmission and distribution system status

Annual quantity distributed

Current customer rates

Renewable direct-uses Number, type, and size of installations   Local equipment vendors and installers;

Total estimated annual output

ENERGY SOURCES WORKSHEET

California Energy Commission

California Energy Commission

  fuels

(solar, geothermal
biomass)

renewable resources

diesel, alternative fuels)

   local planning department; local
electric utilities

JANUARY 1993 8
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 ENERGY USAGE WORKSHEET

CURRENT
 Inventory Items     Data Sources

County annual agricultural report;
federal Census of Agriculture

Local energy utilities; industry
representatives

10

California Energy Commission

California Energy Commission

Utilities; agricultural trade groups;
California Energy Commission

Commission

Residential Dwelling numbers and characteristics General Plan Housing Element; local
building officials; federal surveys
(see reference list)

Prevalent fuels and equipment types Local energy utilities; federal surveys;
(heat pump, etc.) California Energy Commission

Annual energy usage (typical dwellings and
sector total)

Commercial Building numbers and characteristics Local building officials; federal surveys

Prevalent fuels and equipment types Local energy utilities; federal surveys;

Annual energy usage (typical buildings and
sector total)

Institutional Building numbers and characteristics Local agencies’ facility managers;

Prevalent fuels and equipment types

Annual energy usage (typical buildings
and sector total)

Industrial Company types and numbers Local economic development agency

Prevalent fuels and equipment types

Annual energy usage (typical companies
and sector total)

Agriculture Farm/ranch numbers and characteristics

Prevalent fuels and equipment types

Annual energy use (typical farms/ ranches
and sector total)

Transportation Vehicle numbers and types State Dept. of Motor Vehicles

Annual vehicle miles travelled and Caltrans and California Energy

fuel efficiencies

Total annual vehicle fuel consumption

Public transit operating characteristics Local transit agencies

Total annual public transit fuel consumption

Public Water supply pumping energy use Local water agencies

Wastewater pumping and treatment Local wastewater agencies
energy use

Street lighting energy use Local public works agencies; Caltrans

Infrastructure

JANUARY 1993
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 ENERGY USAGE WORKSHEET (continued)

FUTURE

Electricity and Population projections for five,10, and California Department of Finance;
non-transportation 20 year horizons local General  Plan
fuels

Price forecasts Local energy utilities; California Energy

Commission

Transportation Population projections and per capita California Department of Finance; local
fuels driving coefficients General Plan; Caltrans

Price forecasts California Energy Commission

 Inventory Items     Data Sources

11
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 Efficiency Opportunities     Data and Assistance SourcesEnd Use

Land-Use &
Transportation

Percent of buildings pre-dating Title 24 General Plan Housing Element;
statewide efficiency standards local building officials
Percent of older buildings audited for Local energy utilities and
efficiency improvements building officials
Number of older buildings retrofitted to date
with high efficiency lights and/or space
conditioning systems
 Use of home energy rating system Local building officials
during sales of older residences
Enforcement level of state energy efficiency
standards for new construction (Title 24)
Percent of new construction voluntarily
exceeding Title 24
Percent of existing housing stock and new General Plan Housing Element;
permits for mobile homes not subject to local building officials
Title 24
Participation levels  in utility efficiency Local energy utilities; California
incentive and energy education programs Energy Commission Hotline;

    American Council for an
   Energy-Efficient Economy

Availability of technical training in Local schools and vocational
efficiency techniques and technologies training sources; California Energy

Commission; California Building
Officals (CALBO)

 Industry Thermal and/or mechanical processes Local industrial trade groups
suitable for updating
Waste products not currently being recycled

Waste heat suitable for cogenerating electricity
and process heat
Participation levels in utility efficiency Local energy utilities
incentive programs

Agriculture Fuel requirements for mechanized farming Federal Census of Agriculture

Number of irrigation pumps retrofitted Local energy utilities
with high efficiency motors
Local participation levels in Energy California Energy Commssion
Commission and utility programs and local energy utilities

Average local vehicle fuel efficiency levels Local vehicle dealers; Caltrans;
California Energy Commssion

Purchases of new high fuel efficiency vehicles Local vehicle dealers

Vehicle miles travelled annually Local transprotation agencies;
Caltrans

BUILDINGS
Residential
Commercial
Institutional

12

 WORKSHEET FOR IDENTIFING ENERGY EFFICIENCY OPPORTUNITIES
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 Efficiency Opportunities     Data and Assistance SourcesEnd Use

13

 WORKSHEET FOR IDENTIFING ENERGY EFFICIENCY OPPORTUNITIES (continued)

Infrastructure

State Water Resources Control Board)

Land-Use & Average local commute distances and times Local transportation agencies; Caltrans;
Transportation federal census
(Continued) Amount of productive time lost in local traffic

congestion

Availability and use of vehicle occupancy
measures such as ridesharing and high
occupancy vehicle lanes

Availability and use of vehicular alternatives
such as mass transit and telecommuting

Availability and use of bicycle lanes and related
facilities

Use of parking measures to influence vehicle Local transportation agencies; parking
usage authorities

Presence of land-use plans encouraging high- Local land-use agencies
density, mixed uses

Land-use plans designating housing and
employment areas near transit facilities

Amount of new development incorporating transit
access features

Public Participation levels in water conservation California Department of Water
programs

Number of water supply systems Local water agencies; energy
audited and retrofitted with high efficiency utilities
pumps and controls

Number of wastewater treatment systems Local wastewater agencies; energy
audited and retrofitted with high efficiency utilities; California Energy Commission
pumps, treatment processes and controls

Level of training of plant operators Water Quality Control Institute (of

Number of streetlights retrofitted with high Local transportation agencies;
efficiency lamps Caltrans; energy utilities

Resources; Water Education Founda-
tion; Committee on Water Policy
Concensus



III-

 RENEWABLE RESOURCE WORKSHEET

 Resource Characteristcs     Data Sources

Solar Local levels of solar radiation Local solar designers; equipment
vendors and installers; California
Energy  Commission

Direct thermal application technologies and
environmental issues

Electric generation technologies and
environmental issues

Biomass Location, quantity, and quality of biomass Land and waste management
supplies: wood, agricultural wastes, agencies; trade  groups; U.S. Forest
and municipal solid wastes Service

Direct thermal application technologies and Local designers; equipment vendors
environmental issues and installers; air quality

management districts; California
Energy Commission

Electric generation technologies and environmental Energy utilities; independent power
issues producers; air quality management

districts; Calif. Energy Commission

Geothermal Location, quanity, and quality of resource types: CA. Division of Oil and Gas; U.S.
low-temperature groundwater, moderate-temperature Geological Survey; USDOE; energy
hot water, and high-temperature steam utilities; independent power

producers; equipment vendors and
installers; California Energy

Direct thermal application technologies and
environmental issues

Electric generation technologies and
environmental issues

Wind Location, quantity, and quality of resource sites Energy utilities; independent power
according to average annual wind speeds producers; equipment vendors and

installers; California Energy
Commission

Electric generation technologies and
environmental issues

Hydro Location, head, flow, and potential
generating capacity of river reaches

Location and capacity of existing hydraulic
facilities  with generation retrofit potential

Electric generation technologies and
environmental issues

Commission

California Department of Water
Resources; Federal Energy
Regulartory Commission; energy
utilities; independent power
producers; equipment vendors
and installers; Califorrnia Energy
Commission

14JANUARY 1993



III-  ENERGY-AWARE PLANNING GUIDE

COMMUNITY ENERGY

15

DATA SUMMARY

PLANNING GUIDE

ENERGY
AWARE

END USE SECTORS DATA
      Transportation End-Uses

Total Average Total

No. Miles/Yr Average Total Gal. Cost/Gal Cost

End-Use Vehicles (million) MPG (million) ($) ($/yr)

Private Sector Auto

Private Sector Truck

Ag. Equipment

Local Govt. Vehicles

Total

   Electrical & Thermal End-Uses

No. Bldgs Usage/SqFt Usage/Facility Total Ave Cost Total

or Total (MMBtu/ (MMBtu/ Usage Per Unit Cost

End-Use Facilities SqFt SqFt/Yr) Fac/Yr) (MMBtu/Yr) ($/MMBtu) ($/yr)

Residential

Commercial

Agriculture

Industrial

Local Govt.

Total

CONVENTIONAL FUELS USE DATA
Fuels/Resources Consumtion/Year

Fuel/ Common

Energy Resource Qty w/o eff.

Type Type Quantity Unit (MMBtu)

Transpor- Gasoline gal

tation Diesel gal

Alt. Fuel gal

Electric Fuel Oil gal

& Propane gal

Thermal Electricity MWh

Natural Gas Therms

RENEWABLE ENERGY RESOURCES DATA
Fuels/Resources Local Renewables Exported Renewables/Year

Undeveloped Inventory On-Line

Fuel/ Power Direct App.             Direct Quantity Exported/Year      Revenues

Energy Resource    Undeveloped Potential Potential          Power          Applications Power Fuel # Jobs Public Private

Type Type Quantity Units (MW) (MMBtu/Yr) MW Jobs MMBtu/hr Jobs (MWh) (Tons) Created ($) ($)

Electric Biomass tons/yr

& Geothermal MW

Thermal Wind MW

Hydro MW

Solar MW

FUELS COST DATA
Fuels/Resources Local Fuel Costs

Fuel/      Fuel Cost ($)        Cost Unit Conversion Common

Energy Resource Direct Direct Efficiency Cost w/ eff.

Type Type Power Applic. Power Applic. (%) ($/MMBtu)

Transpor- Gasoline gal

tation Diesel gal

Alt. Fuel gal

Electric Fuel Oil gal

& Propane gal

Thermal Electricity kWh

Natural Gas Therms

CONVENTIONAL FUELS USE DATA
Consumption/Year

FUELS COST DATA

END USE SECTORS DATA

RENEWABLE ENERGY RESOURCES DATA
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THE PLANNING OPPORTUNITIES
 CODING SYSTEM

A three digit coding system is used
in the Energy-Aware Planning
Guide to organize the Planning
Opportunity Policies.  The first digit
is a letter which indicates the area
of application of the policy.  For
example L indicates land use and B
indicates buildings.  The second
digit is a number used to sort poli-
cies by type within an application
area.  For example, within the 14
polices in the land use category,
seven policies (L.1.1 through L.1.7)
deal mostly with land use planning
stategies to provide alternatives to
single passenger automobiles.  Pol-
icies L.2.1 through L.2.3 address
issues related directly to streets.
The land use and transportation
categories appear in the same sub-
section of the Guide because the
introductory information and back-
ground sections relate to both sets
of policies.

LAND USE AND TRANSPORTAT-
ION PLANNING OPPORTUNITIES

CODE POLICY TITLE

L.1.1 Mixing Residences and
Worksites

L.1.2 Shops & Services within
Walking Distance of
Homes

L.1.3 Shops & Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.1.5 Density near Transit: Jobs
L.1.6 Diverse and Compact

Housing
L.1.7 Design for Transit Access
L.2.1 Street Widths and

Pavement

L.2.2 Street Trees
L.2.3 Integrated Circulation

System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
L.4.1 Creating Complete, Pedes-

trian- and Transit-Oriented
Communities

T.1.1 Trip Reduction Ordinances
T.1.2 Transportation Manage-

ment Associations
T.1.3 Parking Pricing
T.1.4 Reduce Employee Parking
T.1.5 Guaranteed Ride Home

Programs
T.1.6 Telecommuting
T.1.7 Teleconferencing
T.1.8 Alternative Work

Schedules
T.1.9 Reducing City and County

Employee Commute Trips
T.2.1 Traffic Signal Timing
T.2.2 Fleet Efficiency

BUILDING PLANNING
OPPORTUNITIES

CODE POLICY TITLE

B.1.1 Improve Enforcement of
State Building Energy
Standards

B.1.2 Going Beyond State
Building Energy
Standards

B.1.3 Using Existing Solar Laws
B.1.4 Retrofitting Residences
B.1.5 Retrofitting Commercial

Buildings
B.1.6 Efficient Lighting
B.1.7 Shade Trees
B.2.1 Designing an Efficiency

Program for City/County
Facilities

B.2.2 Efficient Technologies and
Practices for City/County
Facilities

WATER USE PLANNING
OPPORTUNITIES

CODE POLICY TITLE

W.1.1 Water Efficient Land-
scaping

W.2.1 Efficient Wastewater
Treatment

SOLID WASTE REDUCTION AND
RECYCLING PLANNING
OPPORTUNITIES

CODE POLICY TITLE

R.1.1 Backyard Composting
R.1.2 Variable Rates for Garbage

Collection
R.1.3 Zoning for Recycling
R.1.4 Economic Development

and Recycling
R.2.1 Efficient Waste and

Recycling Collection

PLANNING GUIDE
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Land Use and Transportation
L.1.1 Mixing Residences and  Worksites
L.1.2 Shops/Services within Walking Distance

of Homes
L.1.3 Shops/Services at Worksites, Transit, and

Park-and Ride Lots
L.1.4 Density near Transit: Housing
L.1.5 Density near Transit: Jobs
L.1.6 Diverse and Compact Housing
L.1.7 Design for Transit Access
L.2.1 Reducing Street Widths
L.2.2 Street Trees
L.2.3 Integrated Circulation System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
L.4.1 Creating Complete Pedestrian- and

Transit-Oriented Communities
T.1.1 Trip Reduction Ordinances
T.1.2 Transportation Management Associations
T.1.3 Parking Pricing
T.1.4 Reduce Employee Parking
T.1.5 Guaranteed Ride Home
T.1.6 Telecommuting
T.1.7 Teleconferencing
T.1.8 Alternative Work Schedules
T.1.9 Reducing City and County Employee

Commute Trips
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T.2.1 Traffic Signal Timing
T.2.2 Fleet Efficiency

Water Conservation
W.1.1 Water Efficient Landscaping
W.2.1 Efficient Wastewater Treatment

Solid Waste Reduction and Recycling
R.1.1 Backyard Composting
R.1.2 Variable Rates for Garbage Collection
R.1.3 Zoning for Recycling
R.1.4 Economic Development and Recycling
R.2.1 Efficient Waste and Recycling Collection
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INTRODUCTION
LAND USE & TRANSPORTATION

KEY FACTS

? Effective land use and trans-
portation policies can reduce
automobile travel by up to 40%
in some cases.1  Such policies
will help meet the mandates of
the Federal and State Clean Air
Acts and Congestion Manage-
ment Program requirements.

? Transportation represents
48% of California’s total energy
consumption. Of this, approxi-
mately 55% is motor gasoline
and 14% is diesel fuel (see figure
"Energy Use In California,
1991)".  Personal vehicles ac-
count for over 50% of all trans-
portation energy use. Since
1973, transportation is the only

energy use sector in which con-
sumption continued to grow.2

? Transportation-sector energy
use is the largest single source of
air pollution in most urban areas
in California. Pollution from cars
and trucks represents 43% of
hydrocarbon emissions, 57% of
nitrogen oxide emissions, and
82% of carbon monoxide emis-
sions in urban areas.3

? Transportation and traffic
congestion often rank as the
highest public concern. For ex-
ample, in 1991 in the nine-
county San Francisco Bay Area,
transportation was ranked as the
most important problem by resi-
dents in every county except

 PLANNING OPPORTUNITIES

ENERGY USE IN CALIFORNIA, 1991

Transportation

Industrial

Residential

Commercial

48%

31%

12%

9%
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San Francisco, where it ranked
second.4

ADDRESSING THE PROBLEM...
LOCAL GOVERNMENT’S ROLE

Vehicle use has increased signifi-
cantly in the past and is projected
to continue increasing in the future.
By 2005, California’s population
may increase 26%, yet car owner-
ship is projected to increase 33%,
fuel use 38%, vehicle miles trav-
elled (VMT) 51%, and congestion
200%.5 (see figure "Growth Trends
In Transportation") Local govern-
ment land use and circulation pol-
icies and implementation programs
can significantly reduce the amount
of vehicle travel. This, in turn, re-
duces the amount of energy con-
sumed, dollars exported from the
local economy for fuel purchases,
the loss of productive work time,
and pollutants emitted by vehicles.

1. Reduce the Number of
Vehicle Trips & Cold Starts

Reducing the number of vehicle
trips has the most significant
impact on air emissions. As
shown in the figure titled "Hydro-
carbon Emissions By Trip", a
large amount of pollutants are
emitted each time a vehicle is
started, particularly with a cold
engine (“cold start”) and when
the vehicle is turned off (“hot
soak”).

Home-to-work trips are the larg-
est single trip type in most areas,
representing 20% to 30% of all
personal vehicle trips. These trips
are especially significant
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GROWTH TRENDS IN TRANSPORTATION

Under the new Federal Inter-
modal Surface Transportation
Efficiency Act of 1991 (ISTEA),
the role of local jurisdictions
in transportation system and
project decision making is
substantially strengthened.
Metropolitan Planning Organ-
izations, which often also are
designated as the Regional
Transportation Agency, are
given local jurisdictional
authority for selecting projects
and distributing ISTEA funds,
in a cooperative decision
making process with Caltrans,
the California Transportation
Commission and other local
and regional entities.

The new Act provides signifi-
cant flexibility for local entities
to choose transportation strat-
egies specifically designed for
their individual needs, includ-
ing achieving air quality, en-
ergy, economic and social
equity objectives.  The Energy-
Aware Planning Guide can
provide direction to transporta-
tion authorities on strategies to
meet their objectives.

200%

51%
38%33%26%

Population Vehicle
Ownership

Fuel
Use

VMT
per Year

Congestion

SOURCE: Population, vehicle ownership, fuel use and VMT figures calculated from California
Motor Vehicle Stock, Travel and Fuel Forecast, Calfornia Department of Transportation,
December 1988; congestion figure from Path: Program on Advanced Technology  for the
Highway, Institute of Transportation Studies, UC Berkeley, 1989.

because they are usually longer
than other car trips and take
place during peak periods of
congestion. Still, local govern-
ments must not ignore the 70-
80% of trips to shop, eat, re-
create, etc. Implementing pro-
grams to reduce trips will play a
key role in solving traffic con-
gestion and air quality problems.

Vehicle trips can be eliminated
by switching to more efficient
modes — walking, bicycling,
carpools, vanpools, buses, rail,
and telecommunications. In
1977, the Congressional Budget
Office compared the energy
consumed by various transporta-
tion modes, including factors
such as the energy used in
manufacturing vehicles, building
rights-of-way for roads and rails,
and maintaining the systems.6

Though the results and assump-
tions of the study were debated,
the ranking of modes is probably
generally accurate — single
occupant vehicles use more

energy to operate than carpools,
vanpools, and transit (except
dial-a-ride systems). The results
of the study, with updated
assumptions of auto fuel effi-
ciency (27-28 mpg instead of
11-12 mpg used in the original
study) appear in the figure titled
"Energy Required By Transporta-
tion Mode."7

Encouraging people to switch
modes involves a number of
strategies. Changes in land use
such as mixing shops and ser-
vices with worksites and/or res-
idences can allow people to
walk and use transit or rideshare
instead of driving everywhere.
Providing facilities and access
for other modes, including bicy-
cle paths and convenient bus
stops, can make these modes
more attractive. Incentives and
services such as a guaranteed
ride home program or subsi-
dized transit passes provide ad-
ditional reasons to use alterna-
tive modes.

2. Cut the Number of Miles
Driven

When switching to alternative
modes is not feasible, shortening
the length of a vehicle trip will
reduce gasoline consumption
and air emissions. The length of
a trip generally is determined by
distance between origin and

FEDERAL INTERMODAL
 SURFACE TRANSPORTATION

EFFICIENCY ACT OF 1991
 (ISTEA)
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destination and route chosen. By
locating common origins and
destinations closer together
through land use policies and
providing more direct routes,
local governments can help to
reduce VMT.

3. Reduce Congestion

The effects of congestion on en-
ergy consumption and air emis-
sions can be major. Automobiles
are most efficient when operat-
ing at a steady speed of 35 to 45
mph, with no stops.8

Emissions of organic gases and
carbon monoxide are the lowest
at 30-35 mph; nitrogen oxide
emissions are minimal at 20
mph.9 Increasing the number of
stops or slow-downs or decreas-
ing the average speed below op-
timal levels will increase energy
consumption and emissions.

One study revealed that fuel
consumption increases about
30% when average speeds drop
from 30 to 20 mph, while a drop
from 30 to 10 mph results in a
100% increase in fuel use.10

These same drops in speed will
increase vehicle emissions per
mile by over 50% and 150%,
respectively.11 By 2005, approxi-

Trip End
Emissions

14 grams

17 grams

23 grams

Hot
Soak

Cold
Start

Running
Exhaust

HYDROCARBON EMISSIONS BY TRIP

5 MILES                 10 MILES               20 MILES
        1987 average car with catalyst, 25.6 mph

SOURCE: California Air Resources Board, The Air Pollution-Transportation Linkage, 1989.

mately 10% of all on-road fuel
consumed may be wasted in
congestion.12

Local governments can design
and maintain traffic signals and
other control devices to reduce

unnecessary stops and delays
while still maintaining safety. In
addition, local government pol-
icies that reduce trips and VMT
will help reduce congestion.

4. Drive Efficient Vehicles

Due in large part to the feder-
ally-mandated Corporate Aver-
age Fuel Economy (CAFE) stand-
ards, vehicle efficiency has im-
proved. However, since 1970,
the average age of vehicles in
use has increased from 5.6 years
to 7.6 years.13 These older veh-
icles are more polluting. Local
government maintenance and
purchasing policies can be ad-
opted to improve the efficiency
of city- and county-owned fleet
vehicles. Similar policies may be
adopted by private vehicle fleet
owners.
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Operating energy is based upon propulsion energy and occupancy only.  Modal energy
includes operating energy and station and maintenance, construction, vehicle manufact-
uring, mode of access, fraction of trip devoted to access, and circuity of trip.

SOURCE: Compiled from data presented in Urban Transportation and Energy: The Potential
Savings of Different Modes, Congressional Budget Office, 1977; and Autos, Transit and
Cities, John R. Meyer and Jose A. Gomez-Ibanez, 1981.
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5. Drive Efficiently

Vehicles operate most efficiently
on well-maintained, flat roads
with few stops and turns. Roads
can be maintained to assure
smooth driving conditions.  Lo-
cal governments also can in-
form their employees about effi-
cient driving techniques.

IMPLEMENTING POLICIES

Policies should be considered for
implementation as a package. By
implementing groups of related
policies, greater reductions in veh-
icle and energy use are likely to
occur. For example, providing
shops and services within walking
distance of homes will not be very
effective without pedestrian facili-
ties (e.g. sidewalks) linking homes
to the shops. Similarly, reducing
the amount of free parking will be
most effective if more people live
and work near transit and if incen-
tives for using other modes of trans-
portation are offered.

The following list includes the land
use and transportation policies  in-
cluded in the Guide. Policies locat-
ed in other sections of the Guide
but that also relate closely to land
use and transportation appear in
italics. Ä
LAND USE & TRANSPORTATION
POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.2 Shops & Services within
Walking Distance of
Homes

L.1.3 Shops & Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.1.5 Density near Transit: Jobs

ENERGY REQUIRED BY TRANSPORTATION MODE
(Btu's PER PASSENGER MILE)
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L.1.6 Diverse and Compact
Housing

L.1.7 Design for Transit Access
L.2.1 Street Widths and

Pavement
L.2.2 Street Trees
L.2.3 Integrated Circulation

System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
L.4.1 Creating Complete,

Pedestrian- and Transit-
Oriented Communities

T.1.1 Trip Reduction Ordinances
T.1.2 Transportation

Management Associations
T.1.3 Parking Pricing
T.1.4 Reduce Employee Parking
T.1.5 Guaranteed Ride Home

Programs
T.1.6 Telecommuting
T.1.7 Teleconferencing
T.1.8 Alternative Work

Schedules
T.1.9 Reducing City and County

Employee Commute Trips
T.2.1 Traffic Signal Timing
T.2.2 Fleet Efficiency

1 Local Government Commission, Land Use Strategies For More Liveable Places (1992); ITE, A Toolbox for Alleviating Traffic Congestion,
1989; COMSIS Corporation, Evaluation of Travel Demand Management Measures to Relieve Congestion, prepared for FHWA, 1990;
Robert Dunphy and Ben Lin, Transportation Management Through Partnerships, Urban Land Institute, 1990; California Air Resources
Board, Technical Support Document California Clean Air Act Guidance for the Development of Indirect Source Control Programs,
July 1990.

2 California Energy Commission, Energy Efficiency Report, October 1990, page 13.
3 State of California, Air Resources Board, The Air Pollution-Transportation Linkage, 1989.
4 McLeod, Ramon, “Support Growing for Idea of Regional Government,” San Francisco Chronicle, 11/20/91, page A1.
5 California Energy Commission, op. cit. page 76.
6 Congressional Budget Office, Urban Transportation and Energy: The Potential Savings of Different Modes, Serial No. 95-8,

September1977.
7 Meyer, John R. and Jose A. Gomez-Ibanez, Autos, Transit and Cities, 1981.
8 Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 10, September 1989, Table 3.35 and U.S. Department of

Transportation, Energy Use in Ground Transportation, prepared by Booz-Allen & Hamilton, Inc., 1983, page 11.
9 California Air Resources Board, Transportation Strategies Group, Personal Communication, 1992, based on

EMFAC7EPSCF.2212.
10 California Energy Commission,  op. cit., page 78.
11  For reactive organic gases and carbon monoxide, assuming a light duty automobile with a catalyst, 1994 data,

from CARB, July 1991, op. cit., page Ad-16.
12  California Energy Commission, op. cit.
13  ORNL, op. cit., Table 3.6.

ENDNOTES:

B.1.3 Using Existing Solar Laws
B.1.7 Shade Trees

W.1.1 Water Efficient
Landscaping
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BACKGROUND
CALIFORNIA &
FEDERAL CLEAN AIR ACTS

In 1988, the state legislature passed
the California Clean Air Act. Two
years later, Congress amended the
Federal Clean Air Act. Both pieces
of legislation have major implica-
tions for local government
planning.

WHAT DOES THE CALIFORNIA
CLEAN AIR ACT REQUIRE?

The California Clean Air Act
(CCAA) requires  that air quality
plans be prepared for areas of the
state that do not meet state air
quality standards for ozone, carbon
monoxide, nitrogen oxide or sulfur
oxide. The original plans were due
in July 1991 and were to be de-
signed to achieve a 5% annual re-
duction in emissions. There also
are state standards for particulate
matter, sulfates, hydrogen sulfide,
vinyl chloride and visibility.

The CCAA requires each plan to
include a wide range of measures.

Each non-attainment area is class-
ified as either moderate, serious or
severe for each pollutant, depend-
ing upon the severity of the prob-
lem. Plans for serious areas must
include transportation control mea-
sures (TCMs) that substantially re-
duce the rate of increase in vehicle
trips and miles travelled. Plans for
severe areas must include TCMs
which will achieve an average
occupancy of 1.5 passengers per
vehicle during weekday commute
hours and no net increase in ve-
hicle emissions after 1997.

WHO IMPLEMENTS THE CCAA?

The responsibility for developing,
adopting and implementing air
quality plans under the CCAA re-
sides in air pollution control dis-
tricts (APCD) or, in some areas, air
quality management districts
(AQMD). In many counties, the air
district and county boundaries are
the same and the APCD board is
the county board of supervisors. In
areas with AQMDs, the district
covers more than one county and
the board includes representatives
from several jurisdictions. In many
areas, the metropolitan planning
organization or council of govern-
ments works with the air district to
develop the TCMs and other as-
pects of the air quality plan.

The California Air Resources Board
is responsible for reviewing and ap-
proving the air quality plans. The
Air Resources Board also publishes
guidance on implementing provi-
sions of the CCAA, including TCMs
and indirect source control mea-
sures.

WHAT ARE “INDIRECT” SOURCES?

Indirect sources are commonly de-
fined as facilities, buildings, or
structures that attract mobile sour-
ces of pollution (i.e. vehicles).  A
shopping center or office park are
examples of indirect sources.

WHAT ARE REQUIREMENTS FOR
INDIRECT SOURCES?

The CCAA requires, to the extent
necessary to attain state standards,
that air quality plans include provi-
sions to develop area source and
indirect source control programs.
The CCAA also gives air districts the
authority to adopt and implement
regulations to reduce or mitigate
emissions from indirect sources. In
adopting this provision, the Legis-
lature noted that the authority does
not constitute “... an infringement
on the existing authority of counties
and cities to plan to control land
use...” and does not “... provide or
transfer new authority over such
land use to a district. (California
Health and Safety Code Section
40716(a).

HOW DOES THE CCAA COMPARE
TO THE FEDERAL CLEAN AIR ACT?

?   Similar to the CCAA, the Federal
CleanAir Act (FCAA) requires plans
(known as State Implementation
Plans (SIPs) for areas that violate
federal air quality standards. Federal
standards are less stringent than
California standards for some pollut-
ants, including ozone (the pollutant
used to measure the severity of
“smog”).
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?  If approved by the Environ-
mental Protection Agency, each
air quality plan prepared for an
air district becomes the SIP for
the region. The SIPs, or specific
portions of the SIPs, are due at
various times, ranging from
March 15, 1991 to November
15, 1994.

?  The FCAA requires plans for
the control of particulate matter,
as well as ozone, carbon mon-
oxide, nitrogen oxide, and sulfur
oxide — the “criteria” pollutants.

?  The FCAA also classifies areas
based upon the seriousness of
the air pollution problem,
though the classifications are
different — marginal, moderate,
serious, severe, and extreme for
each pollutant. Like the CCAA,
requirements become more
stringent and numerous the high-
er the classification.

?  Unlike the CCAA, the Federal
Act requires that plans demon-
strate attainment of the standards
by a certain date (depending
upon the classification), in ad-
dition to periodic percentage
emission reductions.

?  Unlike the CCAA, the Federal
Act requires the imposition of
sanctions if a state fails to submit
an adequate SIP.  Sanctions may
include reduced federal highway
funding and/or a requirement
that new stationary sources offset
emissions at a ratio of 2:1.

?  The FCAA places primary re-
sponsibility for development of
plans on the states, though some
states, including California, pass
much of this responsibility to
local air districts.

TRANSPORTATION CONTROL MEASURES

The California Air Resources Board has identified
 the following “reasonably available” transportation control
 measures (TCMs):

• Employer-based trip reduction

• Trip reduction rules for other sources that attract vehicle trips

• Management of parking supply and pricing

• High occupancy vehicle system plans and implementation
     programs
• Comprehensive transit improvement programs for bus and rail

• Land development policies for motor vehicle trip reduction

• Development policies to strengthen on-site transit access for
     new and existing land developments

Section 108(f) of the Federal Clean Air Act lists the
following TCMs:

• Programs for improved public transit

• High occupancy vehicle (HOV) and bus lanes

• Employer-based transportation management and incentives

• Trip reduction ordinances

• Traffic flow improvement programs that reduce emissions

• Fringe and transportation corridor parking for HOV’s and transit
• Programs that limit or restrict vehicle use in downtown or other
     areas  of emission concentration particularly during peak periods
• Programs for all forms of HOV, shared-ride services
• Programs to limit areas to non-motorized vehicles or pedestrian
     use, both as to time and place
• Bicycle programs, including storage facilities and lanes

• Programs to control extended idling

• Programs to reduce extreme cold start emissions

• Flexible work schedules
• Programs or ordinances to reduce the need for single-occupant
     vehicles, as part of transportation planning and development
     efforts of a locality, including programs and ordinances
     applicable to new shopping centers, special events, and other
     centers
• Programs to encourage the voluntary removal from use and the
     market place of pre-1980 model year light duty vehicles and
     pre-1980 model light duty trucks

SOURCE: CARB, California Clean Air Act Transportation Requirements
Guidance, February 1990.
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?  Under the FCAA, SIPs for
areas classified as severe for
ozone and serious for carbon
monoxide must include TCMs to
offset any growth in emissions
from growth in vehicle trips or
miles travelled. The TCMs must
include a requirement that em-
ployers submit plans designed to
increase the average vehicle
occupancy during peak periods.

?  The FCAA includes a require-
ment that all federal actions, in-
cluding highway funding and
approvals, conform with the
area’s SIP.

?  The U.S. Environmental Pro-
tection Agency is responsible for
overall implementation of the
FCAA.

WHAT IS THE ROLE OF LOCAL
GOVERNMENTS?

Local governments can play a key
role in developing, updating and
implementing local air quality
plans, under both the federal and
state acts. Some TCMs are best im-
plemented by cities or counties. In
other cases, TCMs adopted by an
air district will not be very effective
without supportive city and county
policies, including land use plan-
ning to support alternative modes
of transportation.

Under the CCAA, an air district
may delegate implementation of
TCMs and/or indirect source mea-
sures to any local agency, includ-
ing cities and counties, if three
criteria are met:

1. The local agency submits an
implementation plan that pro-
vides for adequate resources to
adopt and enforce the
measure(s).

2. The local agency measure(s) are
at least as stringent as those in
the district plan.

3. The district adopts procedures
to review the performance of
the local agency.

HOW DO THE CCAA AND FCAA
RELATE TO THE GENERAL PLAN?

In some areas, the air district may
ask local governments to adopt air
quality elements or air quality pol-
icies into other elements of their
general plans that support and im-
plement the regional air quality
plan. This may be a prerequisite for
delegation of the district’s indirect
source rule to the local govern-
ment. By adopting strong general
plan policies and programs to im-
prove air quality, local govern-
ments may reduce or eliminate the
need for air districts to regulate in-
direct sources.

HOW DO THE CLEAN AIR ACT
REQUIREMENTS RELATE TO THE
ENERGY-AWARE PLANNING
GUIDE?

Many of the policies included in
the Guide could be used by cities
and counties to help implement a
regional air quality plan and meet
transportation conformity require-
ments. The transportation and land

use measures can directly reduce
emissions from vehicle use. The
efficiency measures in the other
sections — buildings, solid waste
and water use — will reduce em-
issions indirectly by reducing
energy consumption and emissions
from power plants and the com-
bustion of natural gas.

Cities and counties should consult
with their local air district when
adopting these policies. Local pol-
icies should be consistent with and
complement the air quality plan for
the region. The air district may
have technical and/or financial
assistance available for implemen-
tation. In addition, to receive credit
from the California Air Resources
Board or the Environmental Protec-
tion Agency for the emissions re-
ductions resulting from measures in
their plans, the air district must
meet certain requirements and
standards. If a city or county is im-
plementing the measure, it should
work with the air district to assure
that such requirements are met.

FOR MORE INFORMATION

California Air Resources Board,
Office of Air Quality Planning and
Liaison, P.O. Box 2815, Sacra-
mento, CA 95812, Public Infor-
mation Office, (916) 322-0285.

U.S. Environmental Protection
Agency, Air and Toxics Division
Air Planning Branch, Plan Devel-
opment Section, Wallace Woo,
Chief, 75 Hawthorne Street, Mail
Stop A-2-2 San Francisco, CA
94105, (415) 744-1207. q

             CALIFORNIA & FEDERAL CLEAN AIR ACTS
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BACKGROUND
CONGESTION

In June 1990, California voters
approved a gasoline tax increase.
As a result, new requirements for
transportation planning and project
programming were enacted. The
requirements appear in Assembly
Bills 471 and 1791 (Stats. 1989,
Chapter 106 and Stats. 1990, Ch.
16). The legislation requires a Con-
gestion Management Program
(CMP) to be developed, adopted
and annually updated for every
county that includes an urbanized
area (over 50,000 population).
CMPs are developed by the Con-
gestion Management Agency
(CMA).

WHAT IS A CMP?

A CMP is a program to address
congestion problems in an inte-
grated manner on a county-wide
basis. The CMP must include five
elements:

1) Level of Service Element: Estab-
ish traffic level of service (LOS)
standards for a desisnated sys-
tem (“CMP system”) of high-
ways and roads including, at a
minimum, all state highways
and principal arterials in the
county.

2) Transit Standards Element: Stan-
dards for the frequency and
routing of public transit and for
the coordination of transit ser-
vice between operators.

3) Trip Reduction & Travel De-
mand Element: Adoption of a
trip reduction and travel de-
mand ordinance and promotion
of alternative modes, improved
jobs-housing balance, and other
strategies.

4) Land Use Analysis Element: A
program to analyze the impacts
of local land use decisions on
regional transportation systems,
including an estimate of costs
for mitigation.

5) Capital Improvement Program:
A seven-year program to main-
tain or improve the traffic LOS
and transit performance stand-
ards, to mitigate land use deci-
sions, and which conforms
with transportation-related air
quality measures.

WHAT IS A CMA?

The CMA can either be the county
transportation commission or an-
other public agency designated by
the county board of supervisors
and a majority of the city councils

representing a majority of the pop-
ulation in incorporated areas.

WHAT IS LEVEL OF SERVICE (LOS)?

Level of service (LOS) is a com-
monly used standard for describing
traffic conditions. LOS A represents
the best operating conditions and
LOS F the worst. Under the CMP
statute, the minimum allowed LOS
standard is E, unless F is the current
level.

WHAT HAPPENS IF LOS
STANDARDS ARE NOT MET?

If a roadway segment or intersec-
tion on the CMP system falls below
the LOS standard, local govern-
ments in which the deficiency oc-
curs will first need to determine the
cause. When doing so, certain
factors contributing to congestion
can be excluded: interregional
travel; construction, rehabilitation
or maintenance of facilities that
affect the system; freeway ramp
metering; traffic signal coordination
by state or multi-jurisdictional
agencies and traffic from low in-
come housing. If the LOS (minus
these exclusions) is below the
standard, the local government(s)
must develop a deficiency plan.

The deficiency plan must include a
list of improvements necessary to
maintain the minimum LOS stan-
dard for the deficient road segment
or intersection and estimated costs.
In addition, the plan must include a
list of improvements, programs or
actions and estimates of costs that
will measurably improve the LOS

MANAGEMENT PROGRAMS
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of the system and contribute to im-
provements in air quality. The air
quality management district or air
pollution control district is required
to establish a list of improvements,
programs and actions meeting this
criterion or must approve locally
proposed measures not on the list.
An action plan with an implemen-
tation schedule must also be in-
cluded. The CMA must accept or
reject the deficiency plan after
public review and hearing.

HOW ARE LOCAL GOVERNMENTS
INVOLVED?

? Cities and counties must de-
signate the CMA.

? Local governments must be
consulted during the CMP de-
velopment process.

? Local governments may need
to provide transportation and
land use data for the develop-
ment of the CMP and related
models.

? Cities and counties are re-
sponsible for conforming with
the LOS standards on the CMP
system. Therefore, local land use
decisions must consider traffic
impacts and mitigation.

? Cities and counties develop
and implement deficiency plans
for segments or intersections of
the CMP system in their jurisdic-
tion which do not meet the LOS
standards.

? Local governments must
adopt a trip reduction and travel
demand ordinance.

? Cities and counties must im-
plement the land use analysis
program to assess the impacts of
land use decisions on the reg-
ional transportation system.

HOW DOES THE CMP RELATE TO
THE REGIONAL TRANSPORTA-
TION PLAN AND IMPROVEMENT
PROGRAM?

The regional transportation plan
action element, developed by the
metropolitan planning organizat-
ion, must include all CMPs ap-
proved by the California Transpor-
tation Commission.  The two doc-
uments, particularly the CMP’s
capital improvement program
(CIP), must be consistent. In addi-
tion, local projects included in the
regional transportation improve-
ment program (RTIP) must first be
included in a CIP in order to obtain
funding.

HOW IS THE CMP IMPLEMENTED
AND ENFORCED?

Each year, the CMA is required to
determine whether cities and
counties are conforming with the
CMP, including the LOS standards
(except for segments and intersec-
tions with deficiency plans) the trip
reduction ordinance and the land
use analysis program. If the CMA
determines that a local government
is not conforming, and the local
government does not take correct-
ive action, the State Controller
must withhold the increment of
local subvention funds made avail-
able through the increased gas tax.

HOW DOES THE CMP RELATE TO
POLICIES IN THE ENERGY-AWARE
PLANNING GUIDE?

Many of the transportation and
land use policies suggested in the
Guide will help local governments
maintain LOS standards. The poli-
cies may also be used to develop
deficiency plans and trip reduction
ordinances.

? Local governments may
identify projects for inclusion in
the Capital Improvement
Program.

? Cities and counties are not
required to adopt or approve the
CMP, which is approved by the
CMA at a public hearing.

? Local governments will pro-
bably need to provide monitoring
data to the CMA.

CIP - Capital Improvement
Program

CMA - Congestion Management
Agency

CMP - Congestion Management
Plan

ISTEA - Intermodal Surface Trans-
portation Efficiency Act

LOS - Level of Service
MPO - Metropolitan Planning

Organization
RTIP - Regional Transportation

Improvement Program
VMT - Vehicle Miles Traveled
VT - Vehicle Trips

LIST OF ACRONYMS

HOW DOES THE CMP RELATE TO
THE GENERAL PLAN?

The law does not require that the
CMP be incorporated into general
plans. However, CMPs may draw
upon information in general plans
for the five required CMP elements.
In order to maintain LOS standards,
local governments should deter-
mine that the CMP and general
plan are consistent and support
each other.
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Congestion Management Program
Resource Handbook, November
1990. This handbook was devel-
oped by a task force of represent-
atives from various governmental
agencies, public interest groups
and the private sector. The guid-
ance is non-mandatory. The hand-
book includes a clear description
of the CMP process and linkages to
other requirements, answers to
common questions and insight into
various issues.

Contact: Copies of the handbook
are available from local Metropoli-
tan Planning Organizations, CMP
agencies or from Caltrans, Division
of Transportation Planning, P.O.
Box 942874,Sacramento, CA
94274-0001, (916) 445-8484.

The CMP statutory requirements
appear in the California Govern-
ment Code, Sections 65088
through 65089.6. These sections
are duplicated in the Handbook
(above) and in the Governor’s
Office of Planning and Research
publication Planning, Zoning and
Development Laws 1991.

Contact: General Services Publica-
tions Section, P.O. Box 1015,
North Highlands, CA 95660, (916)
973-3700, Stock Number 7540-
931-1005-0. Q
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POLICY L.1.1
MIXING RESIDENCES & WORKSITES

IMPLEMENTATION IDEAS

? Revise the zoning code to
permit land use mixing. Allow
residential uses in existing
downtown areas and other areas
zoned for compatible commer-
cial uses, such as offices. For ex-
ample, housing could be allow-
ed above ground-floor commer-
cial space. If necessary, housing
could be a conditional use.
Allow live-work space in com-
mercial districts.

? Offer incentives. Allow
density bonuses for commercial
projects that include housing.
Reduce developer fees or grant
property tax credits for mixed-
use developments. Revenue
losses may be offset by the re-
duced burden on infrastruc-
ture. If a point system of perfor-
mance zoning is used in the City/
County, award extra points for
commercial developments with
housing.

? Require a certain amount of
housing in and adjacent to large-
scale commercial developments.
Requirements could be mandat-
ory for all new development of a
certain type and size or imposed
as a condition upon individual
discretionary projects.  Require-
ments should specify that the
type of housing match the mix of
jobs provided.

? Establish linkage fees for
building new housing. Housing
“linkage” fees on new commer-
cial developments can be used
to subsidize or build housing

within the city limits. Priority for
spending could be given to
housing near commercial areas.
Fees could be reduced or elim-
inated for developers that in-
clude housing on site.

? Use redevelopment author-
ities to require housing and
commercial uses in redevelop-
ment areas.

? Coordinate mixed-use de-
velopment and transit. Promote
mixed-use where good transit
service already exists, or improve
service when the development
occurs.

? Phase projects. When ap-
proving large-scale, mixed-use
developments, require phasing of
the project to assure that housing
and commercial uses will be
built simultaneously.

? Establish new housing prior-
ity for nearby workers. As a
condition of development or in
return for additional incentives,
developers could offer housing
first to workers employed at the
development. If companies offer
relocation allowances, larger
allowances could be offered to
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Zoning has traditionally separated
homes from places of employment,
dating back to times when most
jobs were located at noxious indus-
trial locations. This resulted in
many people driving long distances
to work. However, with an increas-
ing proportion of new jobs in the
service sector, housing and work-
sites often can co-exist. By mixing
residences and worksites, local
governments can provide residents
with the opportunity to live closer
to work, encouraging walking,
biking and transit use.

GENERAL PLAN LANGUAGE IDEAS

? The City/County encourages
the integration of housing and
commercial uses in the follow-
ing areas: [specify areas and re-
vise map to reflect the change,
if necessary]. The general com-
mercial and mixed use land use
designations in these areas shall
allow residential development of
up to [number] dwelling units per
acre, subject to applicable floor
area ratios. The City/County also
shall offer incentives to integrate
housing into these areas.

? The City/County shall adopt
mixed-use zones that incorporate
housing and employment in the
following areas: [specify areas,
such as downtown and adjacent
to rail stations].

? New, large-scale commercial
developments shall include
housing, or be located adjacent
to existing or planned housing,
when the land uses are
compatible.
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employees living closer to the
worksite.1

TRANSPORTATION BENEFITS

Different land uses generate vary-
ing amounts of traffic. In general, a
mixed-use development will gener-
ate fewer trips than a project of the
same square footage devoted to a
single purpose. For example, using
standard traffic generation figures,
a 100,000 sq. ft. office develop-
ment would produce 1,230 daily
vehicle trips, many during the peak
period. However, if the project
space was divided as — 25%
office, 25% research and develop-
ment, 40% apartments and 10%
shops — daily trips would decrease
to 1,000 (18.7% less) and would be
spread more evenly throughout the
day.2 This reduction is because re-
sidential and other land uses pro-
duce fewer auto trips per square
foot than office space.

In addition, mixing land uses  re-
duces congestion and encourages
walking and bicycling. One study
of large suburban employment
centers found that a higher propor-
tion of workers walked or bicycled
to work in centers with a more
even balance of employees and
on-site housing. The more bal-
anced centers experienced less
congestion on nearby roadways.3

Another survey of suburban centers
found that of the employed resid-
ents living in the center, 27-33%
also worked within the center.4

An analysis of San Francisco Bay
Area suburbs found that when the
amount of land zoned for resi-
dences in a work area increases,
fewer workers live outside the work
area. The study also found that as
housing costs in and near employ-
ment areas increase, a higher pro-
portion of workers live further
away.5 This emphasizes the need to

POTENTIAL REDUCTION IN COMMUTE TRIPS FROM
ADDING HOUSING TO OFFICE DEVELOPMENTS

          100,000 sq. ft.
 500,000 sq. ft.

       1,000,000 sq. ft.

match housing prices with the
types of jobs provided.

In the Canadian city of Toronto,
nearly 20,000 dwelling units were
added to the Central Area — the
downtown area that encompasses
over 60% of the total office space
in the metropolitan area and 45%
of the full-time office jobs. The new
units resulted from policies ad-
dressing concerns over affordable
housing and sprawl. As a result,
“on average since 1976, for each
100 additional dwelling units in the
Central Area there has been a re-
duction of approximately 120 in-
bound trips during the morning
three-hour rush period.”6

ENERGY SAVINGS AND
ENVIRONMENTAL BENEFITS

Energy savings and air pollutant
reductions depend upon several
factors, including the ratio of jobs
and housing units within walking
or biking distance. The following
table shows the potential for reduc-
ing the amount of gasoline used for
commuting through the addition of
housing to office developments
(versus no housing units), if 30% of
the residents work at the site. The
figures represent an estimate of the
maximum potential reduction be-
cause it is assumed that no one
who lives and works within the site
drives to work.7

For example, if a 500,000 sq. ft.
office complex included 500 units
of housing, commute trips for those
500 units may be reduced by up to
13%, compared to a situation
where no housing was provided.
This reduction in commuting also
will lead to reductions on air pol-
lutants both through eliminating
auto trips and reducing congestion.

ECONOMICS

Mixed-use developments are often
more economically attractive to
developers than single-use projects.
Local tax revenues also may be
higher because the mixture of uses
can increase land values, income
and capital appreciation over
time.8

Mixed-use developments can re-
duce parking demands by as much
as 20-30% because parking can be
shared between uses with different
periods of peak demand.  Develop-
ment costs therefore are reduced
by $1000 to $2000 for each un-
needed parking space (excluding
land costs) and project aesthetics
are enhanced.9

Mixing land uses can make transit
service more efficient and econom-
ical by concentrating  development
and providing demand throughout
the day, rather than just during
peak commute hours.

If 500
Housing

Units

68%
13%
7%

           Number of
Office Space            Employees

14%
3%
1%

333
1,667
3,333

If 100
Housing

Units
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PROGRAMS IN OPERATION

The Metro Centre development in
Foster City currently includes 260
low-rise townhouses adjacent to
1.8 million square feet of office
space (primarily in a high-rise
tower). The project also includes
retail space and the city hopes to
approve additional housing units.
Contact: Rick Marks, Director of
Planning, Foster City Planning
Department, 610 Foster City Blvd.,
Foster City, CA 94404,
(415) 349-1200, ext. 36.

When the city of Costa Mesa was
faced with two general plan
amendments proposing to convert
residential land to predominantly
commercial space, the city negoti-
ated more balanced developments
with a mix of commercial and re-
sidential space. In one case the
developer proposed to convert 160
acres of land zoned for low-density
residential use to a project with
85% of the space for commercial
uses and 15% for high-density re-
sidential. The city eventually ap-
proved a development with 50%
commercial and 50% residential
uses. In addition, a certain percent-
age of the housing units must be
built before the second phase of
the commercial development can
proceed.
Contact: Mike Robinson, Principal
Planner, Development Services
Department, P.O. Box 12, Costa
Mesa, CA 92628-1200,
(714) 754-5245.

To convert an older industrial area
into a mixed-use residential and
commercial area adjacent to the
downtown, the city of San Jose is
developing the Jackson-Taylor
Residential Strategy (similar to a
specific plan). The Strategy aims to
increase the number of housing
units by over 2,000 at densities up
to 50 units per acre. In addition,

the draft plan includes 560,000 sq.
ft. of new office space, 100,000 sq.
ft. of new retail space, and an
additional 175,000 sq. ft. of indus-
trial space. The Strategy calls for
pedestrian-oriented design that
supports public transportation.
Possible implementation strategies
include: using public and private
housing funds; “sweat equity”
programs; exactions, fees or assess-
ment districts to fund street im-
provements, parks, a community
center and child care; and general
plan amendments and rezonings.10

Contact: Pat Colombe, Principal
Planner, Planning Department, City
of San Jose, 400 City Hall Annex,
801 N. First Street, San Jose, CA
95110, (408) 277-4576.

In 1991, the city of Los Angeles
adopted an award-winning specific
plan for the Central City West area,
a 465-acre site immediately west of
the downtown central business
district.  To improve the mix of
jobs-to-housing opportunities, the
plan reduced commercial and
industrial development by 40%
from pre-plan levels and increased

housing by 50%. In addition, com-
mercial development must be
phased with the provision of a
specific set of transportation im-
provements and a minimum num-
ber of affordable housing units.
Developers also will pay a housing
linkage fee of $4.20 per square foot
of commercial space. In residential
developments of 10 or more units,
15% of the units must be for low-
income households, in exchange
for a 15% density bonus.11

Contact: Daniel P. O’Donnell, City
Planner, Neighborhood Planning
Division, Department of City
PIanning, City of Los Angeles, 221
S. Figueroa St., 3rd Floor, Los
Angeles, CA 900127,
(213) 617-7198.

In California, the cities of Palo
Alto, Menlo Park, Berkeley, San
Francisco, Santa Monica, San
Diego, West Hollywood and
Sacramento and Sacramento
County have housing linkage fee
programs that require developers of
commercial space to pay into a
housing trust fund. Several jurisdic-
tions offer the option of construct-
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Publications include a survey of
housing trust funds, guides to
developing funds, a quarterly
newsletter, and occasional papers
addressing current topics.
Contact: Mary Brooks, Housing
Trust Fund Project, 570 Shepard
Street, San Pedro,CA 90731,
(310) 833-4249. C
RELATED POLICIES

L.1.2 Shops/Services within
Walking Distance of
Homes

L.1.3 Shops/Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.1.5 Density near Transit: Jobs
L.1.6 Diverse and Compact

Housing
L.1.7 Design for Transit Access
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
L.4.1 Creating Complete,

Pedestrian- and Transit-
Oriented Neighborhood
Communities

very low income housing within a
reasonable commute distance of
job centers.13

Contact: Stephen Peterson, Senior
Planner, Planning and Develop-
ment Department, City of Sacra-
mento 1231 I Street, Room 300,
Sacramento, CA 95814-2904,
(916) 264-5381.

The city of Bellevue, Washington
allows a density bonus of four
square feet of office space for every
square foot of housing included in
downtown projects.14

RESOURCES

The Mixed-use Development
Handbook (Urban Land Institute,
1987) provides several examples of
mixed-use developments and
discusses issues of market feasibil-
ity, financing, design and planning,
and marketing and management.
Contact: ULI, 625 Indiana Ave.,
N.W., Washington, D.C. 20004-
2930, (800) 321-5011.

The Housing Trust Fund Project, a
special project of the Center for
Community Change, compiles in-
formation about housing trust
funds throughout the country.

ing housing. For example, in West
Hollywood developers can build
one housing unit per 10,000 sq. ft.
of new commercial space instead
of paying the fee of $2.91 per sq.
ft.. San Francisco allows the de-
veloper to construct new units,
rehabilitate vacant units or convert
non-residential space to residential
units at a ratio of .386 housing
units per 1,000 sq.ft. of commercial
space.12

Palo Alto requires developers of
projects larger than 20,000 sq. ft.
to pay $3.23 per sq. ft. Over
$8 million have been raised since
1976, much of which has been
dispersed to nonprofit corporations
to build infill housing projects
throughout the city.
Contact: Jim Gilliland, Manager
Planning Projects, City of Palo
Alto, P.O. Box 10250, Palo Alto,
CA 94303, (415) 329-2441.

The city of Sacramento adopted a
housing trust fund ordinance in
1989 that imposes fees ranging
from $.27 to $.99 per sq. ft. in most
areas. Developers may opt to con-
struct housing in designated infill
areas. Funds will be used to pro-
vide gap financing to developers of

ST
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1 Several companies relocating to the Bishop Ranch office park outside of San Francisco offered relocation allowances proportional to
distance, as cited in Cervero, Robert, "Jobs-Housing Balancing and Regional Mobility," APA Journal, Spring 1989.

2 Cervero, Robert, "Land-Use Mixing and Suburban Mobility," Transportation Quarterly, July 1988.
3 Cervero, Robert, America’s Suburban Centers, (Boston: Unwin Hyman) 1989.
4 Hooper, Kevin, JHK & Associates, "Travel Characteristics at Large-Scale Suburban Activity Centers: Status of Current Research," ITE

Compendium of Technical Papers, 1988.
5 Cervero, "Jobs-Housing Balancing...," op. cit.
6 Nowlan, David M. and Greg Stewart, "Downtown Population Growth and Commuting Trips: Recent Experience in Toronto," APA

Journal, Spring 1991, pp. 165-182.
7 Assuming one employee per 300 sq. ft. of office space and 1.5 workers per housing unit.
8 Schwanke, Dean, Mixed-Use Development Handbook, (Washington, D.C.: Urban Land Institute) 1987.
9 Cervero, "Land-Use Mixing...," op. cit.
10 “Jackson-Taylor Residential Strategy, Final Review Draft," prepared for the city of San Jose by Calthorpe Associates

and Bay Area Economics, April 1991.
11 Dan O’Donnell, "Partnership Fuels Award-Winning Plan," California Planner, March 1992.
12 Center for Community Change, "Linkage Programs: Employment and Affordable Housing," Current Topics from the

Housing Trust Fund Project, March 1991.
13 City of Sacramento, "Housing Trust Fund Ordinance," (Section 33, Zoning Ordinance).
14 City of Bellevue, Land Use Code, Section 20.

ENDNOTES:
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of business could be limited to
reduce noise and traffic impacts.

? Revise the subdivision
ordinance. Require new subdivi-
sions to include a mix of services
within walking distance (1/4 to
1/2 mile or less) of most homes.
A performance approach could
be used. For example, subdivi-
sion proposals would need to
attain a minimum number of
points for approval. Points would
be awarded for each service lo-
cated within walking distance of
homes and could vary by type of
service and the number of homes
within walking distance. Existing
services could contribute points.
Alternatively, developments
could be required to include a
specified amount of certain ser-
vices within walking distance of
a percentage of the homes. Make
sure that requirements are en-
forced and that the services are
built.

? Develop a plan for existing
areas. Inventory existing residen-
tial areas to determine the por-
tion of homes within walking
distance of services. Identify
what new services would benefit
the neighborhood and potential

POLICY L.1.2
SHOPS & SERVICES WITHIN WALKING
DISTANCE OF HOMES

Most new shopping and commer-
cial space is concentrated in large
centers oriented toward a freeway
or major arterial. The design and
location of many of these centers
does not allow or encourage resi-
dents to walk from their homes. By
locating shopping and other neigh-
borhood services within walking
distance of homes and redesigning
shopping centers to make walking
more attractive, people will be able
to walk, rather than drive, to these
locations.

GENERAL PLAN LANGUAGE IDEAS

? New residential subdivisions
shall include or be located with-
in walking distance (1/2 mile or
less, depending on terrain) of
neighborhood shops and ser-
vices, such as grocery stores,
postal facilities, banks, schools,
recreation areas, open space,
child care and other public and
commercial services that resi-
dents need on a regular basis.

? The Planning Department
shall examine zoning in existing
residential areas and make re-
commendations for changes that
will facilitate locating neigh-
borhood shops and services
within walking distances of
homes. The Council/Board shall
adopt zoning changes and other
incentives within one year.

? The Planning Department
shall adopt design guidelines to
improve pedestrian access be-
tween homes and shopping areas.

IMPLEMENTATION IDEAS

? Adopt specific plans. Adopt
specific plans for new and ex-
isting neighborhoods that in-
clude zoning for neighborhood
shops and services within walk-
ing distance (1/4 to 1/2 mile or
less) of homes. The plan should
specify the location, type and
amount of services to be pro-
vided and include criteria for
pedestrian facilities and ameni-
ties. Concentrate on providing
shops and services that people
are likely to walk to, such as res-
taurants, small stores and banks.

? Adopt design guidelines.
Large centers with a mixture of
uses can be designed to encour-
age walking, similar to a town
center. For example, stores can
be located facing a smaller-scale
neighborhood street with side-
walks that directly connect to
nearby residences. Parking can
be located in the back and on
sides, and the center can still be
visible from a major arterial or
freeway. In addition, apartments
can be located above shops.

? Adopt design standards. De-
sign standards, which are reg-
ulatory in nature, will help as-
sure compatibility with the new
or existing residences. For ex-
ample, services should be of the
same scale as the residential
area. Large and bright signs
should be avoided. Building
materials and/or styles should be
similar to the residences. Hours

PLANNING GUIDE
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switch from automobile to walking
or bicycling for shopping and per-
sonal business trips if the trips were
reduced to 1/2 mile in length and
bicycle paths and pedestrian walk-
ways were provided. Furthermore,
about 70% of the people surveyed
indicated that they would like to
live in a more compact community
with these features.4

ENVIRONMENTAL BENEFITS

The percentage reduction in air
pollutants for the affected area will
fall somewhere between the per-
centage reduction in trips and the
reduction in VMT because the
amount of emissions is based upon
both the number of trips (starting
and turning off an engine causes a
burst of emissions) and the length
of the trip. The emissions reduction
for the example discussed under
“Energy Savings” would likely be
2-4%.

ECONOMICS

The economic impacts of this mea-
sure will depend upon the individ-
ual community. If new commercial
businesses locate in a community
as a result of the policy, sales tax
revenues will increase.

Subdivision requirements and/or
zoning code changes should be
based upon the economic demand
for new shops and services so that
businesses are more likely to be
profitable and stable. Cities and
counties can help reduce the costs
of development. For example,
parking needs may be reduced if
more people can walk or bike to
shopping areas, lowering the cost
of development by $1,000-2,000
per parking space (excluding land
costs).5 This benefit will only ac-
crue if the city or county allows for
a reduction in the number of
spaces.

JANUARY 1993

locations. Survey residents and
hold workshops, focus groups,
open houses or other public
forums to find what residents
need. Revise zoning codes to
permit neighborhood services
and contact potential developers
for the sites.

? Provide incentives. Expe-
dited processing, reduced fees or
reduced parking requirements
may encourage development.

? Integrate pedestrian facilit-
ies and amenities. Locating ser-
vices within walking distance of
homes is just one-half of the pic-
ture. Sidewalks or paths must
directly and safely connect the
two points. See Policy L.3.3 Ped-
estrian Facilities.

? Link requirements to econo-
mic demand. The demand for
new shops and services must be
sufficient to justify the require-
ments. Analyze the market de-
mand before developing require-
ments or changing the zoning
code. If the amount of commer-
cial space is increased near
homes, decrease commercial
zoning elsewhere to balance the
demand.

? Consider the impact of hous-
ing density. Higher housing den-
sities will be able to support
more services within the same
area. In addition, the proportion
of trips made by walking will be
higher for denser areas. In very
dense areas, nearly all of the
trips made to neighborhood
shops may be made on foot.

ENERGY SAVINGS

Nationwide, 38% of all vehicle
trips are for shopping or personal
business.1 About 60% of these ve-
hicle trips are between 1/2 mile
and 5 miles in distance.2 If half of
these trips were shortened to less
than 1/2 mile and, subsequently,
half of these short trips were made
on foot instead of driving, the num-
ber of shopping and personal bus-
iness trips would lessen by about
15%. Total vehicle trips would de-
cline by over 5%. The reduction in
vehicle miles travelled (VMT) and
gasoline savings would be closer to
1-2%, since shopping and personal
business trips under 5 miles only
represent about 7% of the total
VMT.3

A survey of residents in five U.S.
cities found that over 70% would

PHOTO: Jeniffer Dill



PROGRAMS IN OPERATION

An analysis of existing areas in and
around San Francisco shows that
people living in neighborhoods
with a higher density of homes and
retail and service space drive less.
For example, in northeast San Fran-
cisco, with 117 households per re-
sidential acre and 83 retail and ser-
vice jobs per acre, in 1988 people
drove only an average of 2,670
miles per capita.  (Retail and ser-
vice jobs are used as a measure of
retail and service space because
data are more readily available.).
Compare this to the suburbs of
Danville and San Ramon, where
with 3.8 households per residential
acre and only 0.4 retail or service
jobs per acre, people drove over
10,000 miles in 1988.6 While a
portion of the difference is due to
increased transit use in dense
areas, some of the difference is due
to residents being able to walk to
shops and services.

When San Diego could not find
funds to build a library on a piece
of already purchased land, the city
decided to sell the land to a devel-
oper but maintain some control
over the project. The result, the
Uptown District development,
consists of 250,000 sq. ft. of resi-
dential space (condominiums) and
250,000 sq. ft. of commercial

define trade areas, and collect data
needed to decide what kind of stores
a neighborhood could support.
Contact: American Planning Associa-
tion, Planners Bookstore, 1313 East
60th Street, Chicago, IL 60637-2891,
(312) 955-9100.

The Local Government Comm-
ission's, Land Use Strategies For
More Liveable Places (1992) offers
principles for the design of com-
pact, mixed-use, pedestrian- and
transit-oriented communities and a
strategy for implementing these
principles.  Existing models of this
type of development are described.
Contact: Local Government
Commission, Publications Depart-
ment, 909 12th Street, Suite 205,
Sacramento, CA 95814,
(916) 448-1198. `
RELATED POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.3 Shops & Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.6 Diverse and Compact
Housing

L.2.1 Street Widths and
Pavement

L.2.3 Integrated Circulation
Systems

L.3.3 Pedestrian Facilities

space, including a supermarket, a
postal annex and neighborhood re-
tail stores. The project designers
and the city made sure the large-
scale project fit in with the existing
neighborhood. The commercial
side of the project is not designed
in the typical strip pattern found in
many suburbs. And, while the
supermarket is not seen from the
street, it is one of the highest gross-
ing in the city.
Contact: Jim Rodgers, City of San
Diego, 202 C Street, Mail Station
4b, San Diego, CA 92101,
(619) 236-6525.

RESOURCES

The Urban Land Institute (ULI) is a
non-profit education and research
organization that “promotes re-
sponsible leadership in the use of
land in order to enhance our total
environment.”  ULI offers numer-
ous books, project reference files,
videos, conferences, and other
resources.
Contact: ULI, Publications Order
Department, 625 Indiana Ave.,
N.W., Washington, D.C. 20004-
2930, (800) 321-5011.

American Planning Association's
Analyzing Neighborhood Retail
Opportunities, a Planners Advisory
Service report, shows how to con-
duct a preliminary market analysis,

POLICY L.1.2 ENERGY-AWARE PLANNING GUIDE

1 U.S. Department of Transportation, Personal Travel in the U.S., Volume II, A Report on Findings from the 1983-1984 Nationwide Personal
Transportation Study, November 1986.

2 ibid, estimated using data in tables E-40 and E-52.
3 ibid, Table E-41.
4 Robinson, Ferrol O., Jerry L. Edwards, and Carl E. Ohrn, “Strategies for Increasing Levels of Walking and Bicycling

for Utilitarian Purposes,” Transportation Research Record #743, 1980.
5 Dunphy, Robert T. and Ben C. Lin, Transportation Management Through Partnerships, (Urban Land Institute) 1990,

page 61.
6 Holtzclaw, John, “Explaining Urban Density and Transit Impacts on Auto Use,” presented to the State of California

Energy and Resources Conservation and Development Commission by the Natural Resources Defense Council
and the Sierra Club (Docket No. 89-CR-90), April 19, 1990.
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POLICY L.1.3 ENERGY-AWARE PLANNING GUIDE

POLICY L.1.3
SHOPS/SERVICES AT WORK SITES,
TRANSIT, & PARK-AND-RIDE LOTS

Commuters often state that they
can’t carpool or take transit be-
cause they need a car to run
errands. However, if shops and ser-
vices are provided at work sites,
transit stations and park-and-ride
lots, commuters can take care of
errands at these sites and avoid
driving to work. And, even if com-
muters still drive to work, having
shops and services at work allows
them to walk to do errands at lunch
and before and after work, rather
than drive. Convenience grocery
stores, restaurants, dry cleaners,
banks, post offices and child care
centers are some of the services

that should be provided in and
nearby transit stations, park-and-
ride lots, office buildings and other
worksites.

GENERAL PLAN LANGUAGE IDEAS

? New large employment sites
shall include shops and services
on site and within walking dis-
tance or be located within walk-
ing distance (1/4 - 1/2 mile or
less) of existing shops and ser-
vices. Sidewalks shall be provid-
ed, directly linking the employ-
ment sites and shops and
services.
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? The zoning code shall be
amended to include shops and
services in and adjacent to transit
centers, park-and-ride lots and
existing employment centers.

IMPLEMENTATION IDEAS

? Revise the zoning code. Re-
quire a specified percentage of
the square footage in new com-
mercial buildings to be devoted
to shops and services that will
serve employees. This policy
could apply to large develop-
ments over 100,000 square feet.
For example, office developments
of 500,000 square feet can sup-
port a child care center without
outside enrollment.1 Require that
shops and services be on the
ground floor, with public access.

? Prepare specific plans. For
areas with high employment con-
centrations and areas around
transit stations, prepare a specific
plan that includes zoning for
shops and services. Consider pre-
scribing a specific mix of shops
and services to maximize ben-
efits. Uses to consider include
postal facilities, dry cleaners,
child care, health clubs, banks,
automated teller machines, con-
venience stores and restaurants.
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? Provide zoning incentives.
Offer density or height bonuses
and other incentives to projects
that include a mixture of land
uses.

? Use performance zoning or
standards that encourage shops
and services at employment
centers. For example, if a per-
formance zoning system is adopt-
ed based on a point system,
award additional points for hav-
ing shops and services on site.

? Work with the transit agency
to pursue joint development
projects adjacent to transit
stations.

? Work with Caltrans to site
shops and services near park-
and-ride lots and to site new
park-and-ride lots near shops
and services.

ENERGY SAVINGS AND
ENVIRONMENTAL BENEFITS

Nationwide, about 38% of all ve-
hicle trips are for shopping and
family or personal business, repre-
senting 29% of the vehicle miles
travelled. These trips average 5-7
miles.2 If just one in 10 of these
trips were made by foot as a result
of having shops and services at
worksites and transit stations, en-
ergy consumption for personal
travel would decline about 3%.

One survey of suburban office
workers found that about half left
their building during the day. In one
area with mixed-use, high-density
development and pedestrian facili-
ties, 25% of these trips were made
on foot, compared to 6% in more
sprawling, homogeneous areas.3

Using these figures, about 38 ve-
hicle trips per day would be elim-
inated for a 100,000 square foot
office building with 400 employees,

if shops and services were within
walking distance. This would trans-
late to about 2,500 gallons of gas-
oline saved each year.4 In addition,
if 80% of the workers usually drive
to work alone, but instead just 5%
of these workers left their car at
home because of the availability of
shops and services, 16 auto com-
mute trips would be eliminated
each day. This shift results in over
4,200 fewer gallons of gasoline
consumed each year.5 In total,
about 154,000 fewer pounds of
CO

2
 would be released as a result.6

A survey of suburban office em-
ployees found that 7% of the em-
ployees stopped along the way to
work at a daycare facility or
school.7 A survey of California state
employees found that parents of
pre-school children drove an extra
eight miles a day to and from child
care.8 Placing child care centers at
worksites or near where parents
catch the train or bus can eliminate
separate trips to child care centers
and allow more parents to use
transit.

ECONOMICS

A development that offers on-site
shops and services may be more
marketable and profitable in the
long run. Such land uses also gen-
erate sales tax revenues, which
benefit local governments.

PROGRAMS IN OPERATION

Bellevue, WA offers several types
of density bonuses in the down-
town area for integrating retail ser-
vices with offices and other land
uses.  For example, in one area for
each linear foot of certain types of
pedestrian-oriented retail services
provided on the street frontage, the
developer may build 200 addi-
tional square feet of office space.
Contact: Dan Stroh, Senior Plan-
ner, City of Bellevue Planning
Department, P.O. Box 90012,
Bellevue, WA  98009-9012,
(206) 455-6880.

In the Central City West Specific
Plan, the city of Los Angeles requir-
ed that 75% of the ground floor
street frontage of buildings on cer-
tain streets be devoted to neighbor-
hood retail shops or services.



POLICY L.1.3 ENERGY-AWARE PLANNING GUIDE

Contact: Daniel P. O’Donnell, City
Planner, Department of City Plan-
ning, Neighborhood Planning
Division, 221 S. Figueroa Street,
3rd Floor, Los Angeles, CA 90012,
(213) 617-7198.

The San Diego Metropolitan Tran-
sit Development Board negotiated
a long-term lease for a child care
center and 44 units of multi-family
housing located on Board-owned
property at a light-rail station. A
non-profit group rents the space for
$1 per year.  The center has a wait-
ing list and is seeking to expand.
Contact: Jack Limber, General
Counsel, MTDB, 1255 Imperial
Ave. Suite 1000, San Diego, CA
92101 or Jim Bryant, City of San
Diego Planning Liaison to the
MTDB, same address,
(619) 557-4533.

Caltrans’ San Diego District 11 is
experimenting with leasing space
in park-and-ride lots to various ser-
vices, including Goodwill, a tow-
ing agency, and a food vendor. By
providing on-site services with full-
time attendants, Caltrans found that
criminal activities have been re-
duced and patronage has increased
at most lots.

Contact: Gerard Seubert, Caltrans
District 11, P.O. Box 85406, San
Diego, CA 92186-5406,
(619) 688-3313.

RESOURCES

The Urban Land Institute is a non-
profit education and research or-
ganization that publishes numerous
reports and books on land use
issues, including office and mixed-
use development. The Mixed-Use
Development Handbook by Dean
Schwanke (1987) provides several
examples of mixed-use develop-
ments of different scales, describes
the costs and benefits of such pro-
jects, and suggests how the public
sector can promote mixed-use
development.
Contact: ULI, 625 Indiana Avenue
N.W., Washington, D.C. 20004-
2930, (800) 321-5011.

America’s Suburban Centers —
The Land Use-Transportation Link
(Unwin Hyman, 1989) by Robert
Cervero analyzes transportation
patterns for several large-scale
suburban employment centers,
demonstrating the difference in
commute patterns when such cen-
ters include a mix of uses.

Contact: American Planning
Association, Planners Bookstore,
1313 East 60th Street, Chicago, IL
60637, Phone: (312) 955-9100,
Fax: (312) 955-8312.

Land Use Strategies for More Liv-
able Places (1992) describes a set
of principles developed by some of
the nation’s leading architects of
compact, mixed use, pedestrian-
oriented communities. The guide
also provides a strategy for imple-
menting these principles.
Contact: Local Government Com-
mission, Publications Department,
909 12th Street, Suite 205,
Sacramento, CA 95814,
(916) 448-1198. q

RELATED POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.2 Shops & Services within
Walking Distance of
Homes

L.1.5 Density near Transit: Jobs
L.3.3 Pedestrian Facilities

1 Urban Land, August 1988.
2 U.S. Department of Transportation, Personal Travel in the U.S., A Report on Findings from the 1983-84 Nationwide Personal

Transportation Study, November 1986.
3 Hooper, Kevin G. , JHK & Associates, “Travel Characteristics at Suburban Activity Centers,” ITE Compendium of

Technical Papers, 1989.
4 Assuming 19 miles per gallon, 250 days per year, 5 miles round trip.
5 Assuming 19 miles per gallon, 250 workdays/year, and 20 miles round-trip.
6 Assuming 23 pounds of CO2 per gallon of gasoline. California Energy Commission, Comparing the Impacts of

Different Transportation Fuels on the Greenhouse Effect, (P500-89-001) April 1989, Table 1, 3, A-6.
7 Hooper, Kevin G., op. cit.
8 Metropolitan Transportation Commission, Transactions, June 1990.
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POLICY L.1.4 ENERGY-AWARE PLANNING GUIDE

 POLICY L.1.4
DENSITY NEAR TRANSIT: HOUSING

Most persons commute by car
because it is convenient, providing
on-demand, door-to-door service,
usually in a timely manner. If rail
stations and transit centers are lo-
cated too far from people’s homes,
they either will not use transit or
they will drive to the station. Be-
cause of the amount of pollutants
emitted when a cold engine is start-
ed, driving to a transit station is not
the optimal solution to air quality
problems. By placing more housing
near existing and planned rail tran-
sit stations and express bus stops,
more people are likely to use tran-
sit and walk to the station, rather
than drive.1

GENERAL PLAN LANGUAGE
IDEAS

? The City/County encourages
higher density housing near
transit and shall revise the zon-
ing code and offer incentives to
locate more housing within easy
walking distance of transit stops
and stations.

? For each area surrounding a
transit station, the City/County
shall adopt a specific plan de-
signed to provide adequate
housing densities to support
transit. The plan(s) also will in-
clude convenience shops and
services, bike and pedestrian
access, bike parking and other
amenities to increase transit use.

IMPLEMENTATION IDEAS

? Change zoning. Increase
allowed residential densities
within 1/4-1/2 mile of transit
stops. Housing density near rail
stations should be at least 12-15
units per acre.3 Adopt minimum
density requirements at these
levels.

C

C

Primary Commercial Area

Transit Stops

E

D

C

B

A

C

WHERE IS HOUSING NEEDED MOST?

If a transit system is focused on one or more high
density commercial areas, such as a downtown, it is
especially important to have both housing and
express bus stops around the stations that are to-
wards the ends of the system. If a high concentration
of jobs, rather than housing, were placed at the
outlying locations, a sufficient number of transit
riders would not be attracted because of the limited
area from which to draw riders.2 For example,
refering to the figure, two main commercial areas
can draw upon riders located near at least 10 of the
other transit stops. However, if a concentration of
jobs or a shopping center was located near stop A,
riders would only be attracted from stops B, C, and
D. Riders located near other stops would probably
need to transfer or the distance via transit may be
longer than by car (such as from stop E). A higher
ratio of housing to commercial uses is more appro-
priate at the outlying stops.

PLANNING GUIDE

ENERGY
AWARE



JANUARY 1993

? Adopt a specific plan(s).
Adopt a specific plan for the
area around a rail station and
transit center that includes
higher density housing, im-
proved pedestrian and bicycle
access, and neighborhood
shopping and services.

? Allow density bonuses for
residential projects located near
transit.

? Provide for a “transfer of
development rights” (TDR).
Development rights could be
transferred from areas without
transit access to areas within
1/4-1/2 of a mile of major stops
and stations.

? Work with the transit
agency to pursue joint develop-
ment of housing on agency-
owned land. Housing could be
built above underground parking
garages.

? Provide good pedestrian and
transit access. The ability to
walk or ride a bike to the transit
stop should be emphasized.
Ideally, it should be easier to
walk or bike to the station  than
to drive. Make sure that pedestri-
ans are not forced to use convo-
luted routes and that an ad-
equate amount of secure bike
parking is provided.

TRANSPORTATION BENEFITS

Nationwide in 1983, 10.3% of the
people living within 1/4 mile of
transit used public transit to get to
work. On the other hand, only
3.8% of the people living between
1/4 and two miles from a transit
station used transit, and less than
1 % of the people living more than
two miles away used transit to get
to work.4

PHOTO: Jennifer Dill

Increasing density around existing
transit stations is feasible. One
study found that three to four story
developments could provide an
additional 1,700 to 2,600 housing
units near  BART stations, above
what exists and is planned for.7

ENERGY AND ENVIRONMENTAL
BENEFITS

The overall magnitude of the en-
ergy and environmental benefits of
locating new housing near transit
will depend upon the amount of
growth and how much of the grow-
th can be accommodated near
transit stations. Using the example
and assuming that everyone not
using transit drives alone to work,
commuting by car would decline
3-9% under the second scenario. If
commuting represents 30% of the
gasoline consumed in the area,
overall gasoline usage is reduced
by 1-3%. If all of the transit riders
within 1/2 mile of the station walk
to the station, air pollution emis-
sions due to private vehicles should
also decrease by about 1-3%.

Surveys of apartment dwellers
within one-half mile of BART stat-
ions in Walnut Creek and Pleasant
Hill found that 30 to 40% of the
residents took BART to work and
an additional 25% used other
forms of public transportation,
compared to 13% of residents
region-wide using public transit.5

Based on these surveys, people
living close to transit (within 1/4 to
1/2 mile) are two to four times
more likely than the general popu-
lation to use transit to get to work.
Consider a community consisting
of 10,000 housing units and one
major transit station (rail or express
bus center). If housing densities
were four units per acre, the com-
munity would spread over 2,500
acres and only 20% of the units
would be within 1/2 mile of the
station. Transit ridership might
average 6-8% for commute trips.6

However, if densities were 15 units
per acre within 1/2 mile of the stat-
ion and 4 units per acre beyond
that area, only about 1,125 acres of
land would be used (55% less) and
9-16% of the commuters would
use transit (50-100% more).
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This example only considers com-
mute trips. People living closer to
transit will be more likely to use
transit for other trips, further reduc-
ing energy use and air pollution. In
addition, more compact develop-
ment around transit centers can
help preserve open space.

ECONOMICS

Higher density housing usually pro-
duces more revenue to both the
developer and the local govern-
ment than lower density housing.
The increased tax revenues can off-
set local government costs  associ-
ated with the new population.8

Furthermore, increasing commute
distances can hurt the regional
economy. While analyzing the
economy of the San Francisco Bay
Area, Bank of America’s chief
California economist advocated
that local governments should in-
crease housing densities in core
areas near transit, stating that
“either housing construction will
have to increase in the region or
jobs will leave.”9 Higher housing
densities can also increase the
availability of affordable housing
for low and moderate income
households.

PROGRAMS IN OPERATION

In the process of updating its gen-
eral plan, Sacramento County de-
veloped guidelines for “transit
oriented development (TOD)”
within 1/4 mile of transit stations.
The proposed guidelines specify
average residential densities of 10
to 50 units per gross acre in urban
areas with light-rail stations or tran-
sit centers.10 The strategy applies to
infill areas where vacant parcels
exist, revitalization areas with
under-utilized or deteriorated land,
and metropolitan expansion areas.
The guidelines also emphasize
mixing land uses and include

specifications for public, office,
shopping, and commercial space
within TODs. Every project in the
TOD would also be scrutinized to
determine whether it creates  barri-
ers for pedestrians.
Contact: Steve Tracy or Thomas
Truszkowski (916) 440-6141, Sac-
ramento County, Planning and
Community Development Depart-
ment, 827 7th Street, Room 240,
Sacramento, CA 95814.

The city of Mountain View recently
approved a plan for developing
townhomes, shops, services and
office space on a series of streets
near downtown and within walking
distance of a Caltrans station, buses
and a planned light rail station. The
development was based upon the
city’s general plan that identified
the transit locations and called for
higher density housing and com-
mercial revitalization. The city also
offered developers an additional
density bonus for providing parking
for the transit station.

Contact: Michael Percy, Principal
Planner, City of Mountain View,
500 Castro St., Mountain View, CA
94040, (415) 903-6306.

The city of San Jose is developing
two plans for increasing develop-
ment around existing and planned
transit in two areas. First, in order
to convert an older industrial area
into a mixed-use residential and
commercial core adjacent to the
downtown, the city is developing
the Jackson-Taylor Residential
Strategy (similar to a specific plan).
The plan includes a site for a future
BART station. The Strategy aims to
increase the number of housing
units by over 2,000 at densities up
to 50 units per acre and calls for
pedestrian-oriented design that
supports public transportation.11

Second, the city is embarking on
developing a specific plan for the
Midtown area just west of down-
town that includes existing and
planned rail stations.

TODs offer an alternative to traditional suburban development patterns by providing
housing and employment opportunities for an increasingly diverse population, and physical
environments that facilitate pedestrian and transit access.  Developing a network of TODs
can serve to strengthen the overall performance of the regional transit system.

SOURCE: Sacramento County TOD Design Guidlines, Peter Calthorpe and Larry Mintier.
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Contact: Pat Colombe, Principal
Planner, Planning Department, City
of San Jose, 400 City Hall Annex,
801 N. First Street, San Jose, CA
95110, (408) 277-4576.

RESOURCES

The Transit/Residential Access
Center (TRAC) at U.C. Berkeley is
a new organization researching
residential development opportuni-
ties around rail transit stations in
California.
Contact: TRAC, c/o IURD, 316
Wurster Hall, U.C. Berkeley,
Berkeley, CA  94720,
(510) 642-4874.

Under state legislation, Caltrans in
cooperation with the California
Transportation Commission, is dir-
ecting the High Density Housing
Near Guideway (Rail) Station Dem-
onstration Program. Three project
sites will be selected in fall of
1993, two near proposed rail
stations and one near an existing
rail station. Caltrans will evaluate
the projects by 1996 to determine
the impact of higher density hous-
ing on transit ridership.

Contact: Snohomish County Trans-
portation Authority (SNO-TRAN),
5800 198th Street S.W. #A-2,
Lynnwood, WA 98036,
(206) 672-0674.

Seattle METRO, Encouraging
Public Transportation Through
Effective Land Use Actions  (1987)
(DRT-I-87-35).
Contact: NTIS, 5285 Port Royal
Rd., Springfield, VA  22161, (703)
487-4650, PB 88241690. F
RELATED POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.2 Shops/Services within
Walking Distance of
Homes

L.1.5 Density near Transit: Jobs
L.1.6 Diverse and Compact

Housing
L.1.7 Design for Transit Access
L.2.3 Integrated Circulation

System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
L.4.1 Creating Complete,

Pedestrian-and Transit-
Oriented Communities

ENERGY-AWARE PLANNING GUIDE

ENDNOTES:

1   Pushkarev, Boris S. and Jeffrey M. Zupan, Public Transportation and Land Use Policy, 1977.
2   For example, BART statistics show that fewer than 10% of those who work near the Walnut Creek suburban station use the trains, while

30% of those who live near the station do so. Sacramento Bee, May 24, 1990.
3   Pushkarev and Zupan, op. cit.; Barton-Aschman Associates, Research Triangle Regional  Transit/Land-use Study, 1990; Calthorpe Associates,

Draft Transit-Oriented Development  Design Guidelines for Sacramento County Planning and Community Development Department,
September 1990.

4   U.S. Department of Transportation, Personal Travel in the U.S., Volume II, A Report on Findings from the 1983-1984 Nationwide Personal
Transportation Study, November 1986.

5   Bernick, Michael, The Promise of California’s Rail Transit Lines in the Siting of New Housing, 1990; and San Francisco Chronicle, 3/19/91.
6   Assuming 5% of the population beyond 1/2 mile of the station use transit and 10-20% within 1/2 mile do so.
7   Bernick, op. cit.
8   Bernick, op. cit.
9   Fred Cannon, Bank of America’s chief California economist, quoted in “Bay Economy OK Despite Recession,”

San Francisco Chronicle, October 17, 1991, page A21.
10  Calthorpe Associates, op. cit. and County of Sacramento, Transit Oriented Developments (handout).
11  “Jackson-Taylor Residential Strategy Final Review Draft,” Prepared for the City of San Jose by Calthorpe Associates

and Bay Area Economics, April 1991.

Contact: Joan Sollenberger, Acting
Chief, Caltrans, Office of Advanced
Tranportation System Develop-
ment,  Division of Transportation
Planning, P.O. Box 942874, Sacra-
mento, CA  94274-0001,
(916) 327-4991.

Local Government Commission
(LGC), Land Use Strategies For
More Livable Places (1992) offers
principles for the design of com-
pact, mixed-use, pedestrian- and
transit-oriented communities and a
strategy for implementing these
principles. Existing models of this
type of development are described.
Livable Places Update is a newslet-
ter published bimonthly by the
LGC that follows the progress of
local governments throughout the
nation in encouraging efficient de-
velopment in new and existing
communities.
Contact: Local Government Com-
mission, Publications Department,
909 12th Street, Suite 205, Sacra-
mento, CA 95814, (916) 448-1198.

The Snohomish County Tranport-
ation Authority's Guide to Land
Use and Public Transportation for
Snohomish County, Washington
(December 1989) provides  exten-
sive information on integrating
transit and land use planning appli-
cable to all communities.
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outlying areas, specify a large
amount of medium and high
density housing, along with
some employment. (See Policy
L.1.4 Density Near Transit:
Housing) In all cases, zoning
also should allow or require
complementary commercial uses
adjacent to or on the ground
floor of office buildings, includ-
ing restaurants, dry cleaning,
retail stores, banks and postal
facilities. These same principles
should be used for land around
bus transit centers.

? Revise the zoning code to
eliminate low-intensity, auto-
oriented land uses near transit.
Prohibit land uses that will not
attract a high number of transit
trips. For example, a large num-
ber of people are very unlikely to
use transit to go to home im-
provement stores, auto dealers
and repair shops, gas stations,
drive-through eateries, ware-
house-type grocery stores and
elementary schools. In addition,
land uses with a low ratio of jobs
per square foot, such as ware-
houses should not be allowed to
locate near transit stations.

POLICY L.1.5
DENSITY NEAR TRANSIT: JOBS

Transit systems are most conve-
nient and yield the greatest energy
and environmental benefits when a
person’s origin and destination are
located within walking distance of
the station or stop. When transit is
located too far from home, a com-
muter often can drive to the rail
station, bus stop or park-and-ride
lot, though convenience and ben-
efits are reduced. On the other
hand, a car is usually not available
at the other end of the trip, and few
workers will walk long distances or
use connecting buses to get to their
final destination. Local govern-
ments need to ensure that a major
proportion of jobs are located with-
in walking distance of transit
service.

GENERAL PLAN LANGUAGE IDEAS

? A majority (or __%) of all
new employment will be con-
centrated within one-half mile of
existing and planned rail stations
and transit centers. A specific
plan will be developed to direct
land use and urban design with-
in one-half mile of each rail sta-
tion and transit center. The zon-
ing code will be revised to re-
flect this policy. In addition, all
new commercial buildings over
10,000 square feet shall be lo-
cated within one-quarter mile of
bus or rail transit service.

? New auto-oriented land uses
(e.g. auto dealers and repair
facilities) and land uses with low
employment densities (e.g. ware-
houses) shall not be located
within one-quarter mile of a rail
station or transit center.

IMPLEMENTATION IDEAS

? Adopt a specific plan(s).
Adopt a specific plan for the
area around each rail station and
transit center that includes high
intensity land uses, pedestrian
and bicycle facilities, incentives
to use alternative modes and
parking policies to discourage
driving alone.

❝...developments
with good transit
access may
experience higher
occupancy rates
and higher lease
values, improving
local tax revenues.❜❜

? Revise the zoning code to
include high-intensity land uses
near transit. If a rail station is
planned or already exists within
the jurisdiction, property around
the station should be zoned for
high intensity uses. If the station
is towards the focal point of the
transit system, a higher number
of jobs versus housing would be
most effective. For stations in

PLANNING GUIDE

ENERGY
AWARE
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? Implement complementary
policies. Simply locating jobs
within walking distance of a
transit stop or station will not
ensure that workers will use
transit. Pedestrian facilities (side-
walks, crossing signals, etc.) are
necessary. A trip reduction or-
dinance or development agree-
ment can require employers to
provide additional incentives for
transit. Reducing the amount of
parking and charging for parking
also will encourage higher tran-
sit use. (See “Related Policies”
section.)

? Work closely with transit
providers. Coordinate planning
and zoning activities with the
transit agency. Changes in cur-
rent routes, new bus routes and
stops or new rail lines and stat-
ions may impact the type, locat-
ion and amount of commercial
zoning and vice versa. Invite
representatives from transit pro-
viders to serve on committees or
task forces developing specific
plans and general plan revisions.
Hold regular meetings to keep
transit officials apprised of zon-
ing and development activities.
Transit agencies may also own
land adjacent to stations that
could be used for commercial
development. Consider forming
a working group with neighbor-
ing jurisdictions to identify sub-
regional transit needs.

? Locate all City/County
facilities near transit.

TRANSPORTATION BENEFITS

A 1991 survey in the Los Angeles
region revealed that 13% of the
commuters who had access to bus
service used the bus to commute to
work. However, only 39% of the
commuters had access to bus ser-
vice. Therefore, only about 5% of

To encourage compact metropolitan growth patterns, existing underutilized lands should be
redeveloped as TODs.  Sites at or adjacent to existing or planned transit stops are particularly
important to be developed as TODs because they will provide additional transit ridership
and support the overall transit system.

SOURCE: Sacramento County TOD Design Guidelines, Peter Calthorpe and Larry Mintier.

AFTER

Transit Stop

Transit Stop

Parking Structure

BEFORE

? Revise the zoning code to
eliminate high concentrations of
employment far from transit
service. Prohibit concentrations
of employment, such as office
buildings over 10,000 square
feet, in areas not served by ex-
isting or future bus or rail transit.

? Offer incentives. Density
bonuses, redevelopment funds,
tax breaks, reduced fees, expe-
dited plan approval, infrastruc-
ture and other incentives can be
used to increase employment
densities around transit stops
and stations.

? Consider proximity to transit
in performance-based zoning

and development controls.
Many cities have adopted ordin-
ances that limit development
based upon trip generation or
level-of-service standards. A few
jurisdictions are adopting perfor-
mance zoning, where land uses
are determined based on the ex-
pected effects of certain land use
decisions, rather than by prede-
termined types, heights and den-
sities. Close proximity to transit,
particularly when coupled with
complementary trip reduction
policies, will reduce the number
of automobile trips to the site.
Proximity to transit should be
ranked favorably in perfor-
mance -based zoning and de-
velopment standards.
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all commuters used the bus to get
to work!1 If the proportion of com-
muters with access to bus service
increased to 50%, the overall share
of commuters using the bus would
go up to 6%, a 20% increase.

Located in a suburban central bus-
iness district outside of Washington
D.C., the 1.8 million square foot
Silver Spring Metro Center includes
offices, retail space and residences.
The project is located next to a
Metrorail station, within one-quart-
er mile of another rail system stat-
ion, and next to a major bus trans-
fer point. Over 20% of the employ-
ees use rail transit, 19% use buses
and 28% rideshare to get to work.
Only 28% of the workers drive
alone to work.

This high level of success is due to
a number of factors in addition to
the close proximity to rail stations:
a full-time transportation coordina-
tor, transit fare discounts, parking
pricing, bus shelters and bicycle
facilities.2 However, if rail transit
were not available nearby, the per-
cent of workers driving alone could
increase to 35%.  If bus and rail
service were not available, the rate
might be 46%.3 The proximity to
rail may account for a 20% reduct-
ion in drive-alone commuting, and
the proximity to rail and bus transit
may account for a 39% reduction
in driving alone to work.

ENERGY SAVINGS AND
ENVIRONMENTAL BENEFITS

About one-third of all vehicle miles
travelled (VMT) are trips to and
from work.4 If a commuter switch-
ed from driving to work to using
transit just three days per week
(60% of the time), gasoline overall
consumption would decrease by
about 20%, or 160-235 gallons per
year.5 As a result, approximately 2
to 4.5 tons of carbon dioxide

The amount of commercial space or number of employees needed
to support cost-effective transit and reduce automobile commuting
will vary greatly between communities. The appropriate density will
depend upon several factors, including the type of transit service,
the structure of the system, other transportation programs and
services, transit fares, the cost of providing transit service, and
others. In addition, factors such as income level and household size
will affect the demand for higher density housing.

The Institute of Transportation Engineers suggests the following
general guidelines for the density of residential units and the amount
of non-residential floorspace that will support various types of transit
service:

A study in the Seattle area found that transit ridership increases
when employment density exceeds 50 employees per acre for
centers with more than 10,000 jobs.8

Boris Pushkarev and Jeffrey Zupan suggest at least seven dwelling
units per acre and 10 million sq. ft. of office space are needed to
support intermediate local bus service (40 buses per day). Frequent
bus service (120/day) and express bus service would require 15
units per acre. At densities of 30 units per acre, transit usage has
tripled.  Light rail service works best with downtowns containing
20-50 million square feet of nonresidential floorspace.9

A study conducted for the Research Triangle Park area of North
Carolina determined that a rail transit system would require
densities of 43 dwelling units per acre within 1/8 mile of a station
and 10 units per acre in the next 1/8 mile.10

Keep in mind that several factors influence a person's choice
between transportation modes  — not just the distance to the bus or
train. Consider the community's socio-economic characteristics
when planning for housing and employment sites near rail.

Minimum level of
local bus service 4 to 5 5 to 8
(one bus/hour)

Intermediate level of
local bus service 7 8 to 20
(one bus/half-hour)

Frequent level of
local bus service 15 20 to 50
(one bus/10 minutes)

Light rail transit 9 to 12 35 to 50

HOW DENSE IS DENSE ENOUGH?

Non-Residential Residential
(million sq.ft.) (units per acre)
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would not be emitted into the
atmosphere each year.6 Many short
trips particularly contribute to air
pollution due to the amount of
pollutants emitted when a cold
engine is started.

ECONOMICS

With increased congestion, access
to transit is likely to become a sell-
ing point for commercial space.
Therefore, developments with good
transit access may experience high-
er occupancy rates and higher
lease values, improving local tax
revenues. Land prices may be high-
er near rail transit. Allowing devel-
opers to build at higher densities at
these locations can help offset land
costs.

PROGRAMS IN OPERATION

Contra Costa County, the cities of
Pleasant Hill and Walnut Creek,
and the Bay Area Rapid Transit
District (BART), collaborated to

develop the Pleasant Hill BART
Station Area Specific Plan, original-
ly adopted by the County in 1984.
The County sought to increase
commercial property tax revenues
while still being responsive to traf-
fic concerns. A major objective of
the plan is to “increase the concen-
tration of high intensity employ-
ment uses and housing ... to better
utilize the regional transit accessi-
bility provided by BART.”

The plan encompasses 125 acres.
Most of the area, known as the
Contra Costa Center, is zoned for
commercial/office or mixed use,
with about one-third zoned for re-
sidential use, primarily multi-
family. Lower intensity uses are not
permitted or only permitted as a
conditional use in most areas.
About one million square feet of
office space have been developed,
in addition to nearly all of the
3,000 housing units. There are cur-
rently about 2,000 employees
and 7,000 - 9,000 are expected at
build out. BART owns the largest

single piece of property and plans
to undertake a joint development
project. Redevelopment funds,
special assessment district fees and
development fees have funded
public improvements in the area.
The plan sets forth urban design
guidelines to provide a network of
open spaces, plazas, street trees
and landscaping.

A trip reduction ordinance affects
employers in the area, with a goal
to reduce single-occupancy driving
by employees by 35%. The Contra
Costa Centre Association, an orga-
nization of land owners and devel-
opers, coordinates transportation
and child care programs for the
area. The specific plan includes
continuous pedestrian routes and a
pedestrian bridge over a busy arter-
ial. A county trail for pedestrians
and cyclists will go through the
project. As of 1989-90, 77% of
employees at the Contra Costa
Centre drive alone to work, 11%
rideshare and 10% use transit.7

Contact: Jim Kennedy, Redevelop-
ment Director, Contra Costa
County, 651 Pine Street, 4th Floor -
North Wing, Martinez, CA 94553-
0095, (510) 646-4076. For infor-
mation about the Contra Costa
Centre Association, contact Lynette
Tanner, Executive Director, 1350
Treat Blvd, Suite 240, Walnut
Creek, CA 94596, (510) 935-6337.

RESOURCES

The Urban Land Institute (ULI)
and the Urban Mass Transporta-
tion Administration conducted a
forum on joint development of rail
transit facilities. Proceedings of the
forum, ULI/UMTA Policy Forum on
Joint Development of Rail Transit
Facilities, are available.
Contact: ULI, Publications Order
Department, 625 Indiana Ave.,
N.W., Washington, D.C. 20004-
2930, (800) 321-5011, ext. 85.
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1 Commuter Transportation Services, Inc., State of the Commute Research Findings 1991, 1991.  The survey stated that only 39% believed
that a bus was available to get to work.  Only 5% of all commuters surveyed used the bus to get to work.  Assuming that the 5% of the
people who took the bus were also part of the 39% who thought the bus was available, 13% of those who thought the bus was available
took the bus.

2 Raul Garcia, “Project-Based Traffic Mitigation: Silver Spring Metro Center’s Story,” Urban Land, August 1991.
3 Assuming that the former rail and bus riders were distributed proportionally to the other modes.
4 U.S. Department of Transportation, Federal Highway Administration, 1990 Nationwide Personal Transportation Study Early Results,

August 1991.
5 Assuming 250 work days, 20 - 30 mile round trip commutes, and 19 miles per gallon.  Rounded to nearest 5.  Savings will be slightly less

if the commuter drives to the transit stop or station.
6 Assuming 23 pounds of CO2 per gallon of gasoline. California Energy Commission, Comparing the Impacts of

Different Transportation Fuels on the Greenhouse Effect, (P500-89-001) April 1989, Table 1, 3, A-6.
7 C. Kenneth Orski, “Evaluating the Effectiveness of Travel Demand Management,” ITE Journal, August 1991,

citing data from RIDES, Commuter Profiles from Selected Bay Area Employment Sites.
8 Seattle METRO, Encouraging Public Transportation Through Effective Land Use Actions, May 1987.
9 Pushkarev, Boris and Jeffrey Zupan, Public Transit and Land Use Policy (Indiana Press: Bloomington, IN), 1977.
10  Barton-Aschman Associates, Inc., Research Triangle Regional Transit/Land Use Study, prepared for the

North Carolina Department of Transportation, 1990.

RELATED POLICIES

L.1.3 Shops/Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.3.3 Pedestrian Facilities
T.1.1 Trip Reduction Ordinances
T.1.4 Reducing Employee

Parking
T.1.3 Parking Pricing
T.1.2 Transportation Manage-

ment Associations

ENDNOTES:

Institute of Transportation Engin-
eers (ITE), A Toolbox for Alleviat-
ing Traffic Congestion (1989) con-
tains sections on land use and
transit.
Contact: ITE, 525 School Street,
SW, Suite 410, Washington, D.C.
20024-2729, (202) 554-8050. `
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 POLICY L.1.6
DIVERSE AND COMPACT HOUSING

By the year 2005, California’s
population is expected to grow by
about 9 million or about 26% over
1990. This is equivalent to adding
one Riverside County every two
years between 1990 and 2005.1

Only about 20% of California’s
households currently can afford to
purchase a median-priced home.2

Building compact housing (more
homes on less land) and diverse
housing (a mixture of single-family
homes, duplexes, townhomes,
apartments, etc.) can help address
not only housing problems, but
concerns over energy efficiency, air
quality, open space, farmland pre-
servation, traffic congestion and
infrastructure costs.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall pro-
mote a mixture of housing types,
densities, and prices that match
the demand for housing created
by jobs in this City/County and
bordering areas.

? The City/County shall amend
the zoning code and subdivision
ordinance to allow and encour-
age a more diverse mix of hous-
ing. This may include: zero-lot-
line housing, CoHousing, ac-
cessory units, live-work space,
townhomes, row houses, two-,
three-, and four-unit attached
dwellings and other housing
types that provide more afford-
able units on less land.

IMPLEMENTATION IDEAS

? Develop specific plans,
subdivision ordinances and

❝In a 1989 survey
of over 700
California
corporations, over
70% stated that
limited housing
availability and high
housing costs had a
bad effect on their
business.❜❜

? Promote clustering of single-
family homes. Clustering can
reduce infrastructure costs and
preserve open space.

? Allow zero-lot-line (ZLL)
zoning. By allowing each unit to
build at or very near the property
line on one side, densities of
seven to 10 units per acre can be
achieved. Several variations of
ZLL zoning help to address
aesthetic and functional
concerns:

• Z-lots - lots laid out
diagonally

• Angled Z-lots - the lot and
house are at an angle to
the street

• Zipper lots - the rear lot
line jogs to create deep
backyards covering half
the width of the property

• Wide-shallow lots - lot
depths are reduced
instead of widths

• Alternate width lots —
narrow and wide lots are
combined.3

PLANNING GUIDE

ENERGY
AWARE

zoning codes that produce more
compact and diversified hous-
ing. Provide alternatives to large,
single-family detached homes.
Zoning should allow for a mix-
ture of housing types within an
area. Consider using planned
unit development (PUD) zones
to allow compact and mixed
housing.

? Reduce lot size, setback,
frontage and/or yard require-
ments. Reducing these require-
ments will increase densities and
lower land costs. With clear
design guidelines, these higher
density areas will be compatible
with existing neighborhoods.
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? Allow attached housing
units. Rowhouses, townhouses
(in rows or staggered), duplexes,
triplexes, four-plexes and coach
homes (interior townhouse units
combined with stacked flats at
the rear) can be built at seven to
20 units per acre.4 These housing
types can still accommodate
private backyards and garages.

? Allow multi-family units.
Densities of 10 to 20 units per
acre and higher can be achieved
with one- to three-story apart-
ments.5 If designed around court-
yards or as scattered eight-
plexes, apartments are compat-
ible with single-family neighbor-
hoods. Higher density apart-
ments (30 to 40 units per acre)
can be designed with gables,
sloped roofs, chimneys and bal-
conies to improve appearance.
Instead of single blocks, these
four- to eight-story buildings can
be split into one tall and one
short building, with a courtyard
in between and over a parking
structure.6 New State legislation
(SB 1019, Chapter 889, 1991)
requires local governments to
provide sufficient zoning for

multi-family units without con-
ditional use permits, in order to
meet regional housing needs
objectives.

? Adopt an ordinance to per-
mit second units. Also known as
“accessory” or “in-law” units,
second units can be added in the
rear, above garages or in other
unobtrusive locations with little
change to neighborhood appear-
ance. Under section 65852.2 of
the California Government Code
cities can establish a procedure
by ordinance to permit second
units in single-family and multi-
family residential zones. Other-
wise, a conditional use permit or
other special permit must be
granted if the applicant meets
state criteria. New subdivisions
should be encouraged to include
such units. In addition to pro-
viding affordable rental housing,
the units give homeowners an
extra and often necessary source
of income. Units should be
accessible to the mobility-
impaired.

? Allow CoHousing.
CoHousing is a unique form of
multi-family housing in which a
group of private households
share open spaces and certain
facilities such as group dining
and cooking facilities, guest
rooms, workshops and/or shared
offices. By sharing certain facil-
ities, individual homes can be
smaller and more affordable.
Local governments can promote
CoHousing by streamlining the
permit process, easing develop-
ment standards, increasing
allowed housing densities and
providing subsidies or fee
waivers.7

? Allow live-work space. By
combining living and working
space in a single unit, home-
ownership is possible for many
self-employed households.
Under-utilized industrial build-
ings in and near downtown can
be converted into live-work
space, providing more lively
neighborhoods and eliminating
commute trips.

? Establish an urban limit line.
Cities surrounded by unincorpo-
rated land can establish lines
beyond which urban growth will
not occur using several tools:
agricultural and flood-plain zon-
ing; transfer of development
rights (TDR); local, state, or fed-
eral purchase of open space; and
open space trusts. If enforced,
establishing an urban limit line
can provide an impetus for more
compact development.

? Adopt design guidelines for
higher density housing. Clear
design guidelines can result in
higher density housing that is
compatible with, and comple-
ments, existing lower density
development. Reducing facade
areas, including smaller build-
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ings, increasing building articu-
lation and designing buildings
more like single-family houses
can make attached housing
appear less dense.8 In develop-
ments of small and ZLL detached
homes, lot sizes should be in
proportion to the size of the
house.9 ZLL homes can be clust-
ered, setbacks can be varied and
homes can be sited on two lot
lines (e.g. side and front) to
avoid monotony. Long streets
should be avoided.10 In all types
of higher density housing, land-
scaping can be the key to soft-
ening the streetscape.11

TRANSPORTATION-RELATED
ENERGY AND AIR POLLUTION
BENEFITS

Because of the higher population
density, more compact housing can
reduce transportation energy use in
several ways: 1) more frequent and
accessible transit service can be
provided economically 2) more
neighborhood shops and services
can be provided within walking
distance 3) with more people liv-
ing closer together, carpools and
vanpools are easier to form.  By
providing more affordable housing
closer to job centers, commute dis-
tances may be reduced.

A study of five San Francisco Bay
Area neighborhoods found that
doubling residential density reduc-
ed vehicle miles travelled (VMT) by
25 to 30%. A travel survey of over
6,000 residents from throughout
the Bay Area confirmed this re-
lationship. The difference in auto-
mobile use was attributed in large
part to the availability of better
transit service and more local bus-
inesses (restaurants, markets, etc.)
in higher density neighborhoods.
The differences in annual gasoline
consumption for the five neighbor-
hoods, assuming 20 mpg, are pre-
sented in the table below.12 Assum-
ing that fuel efficiency (mpg) is the
same for each of the areas, dou-
bling density would reduce gaso-
line consumption by about 25-
30%. The reduction in VMT associ-
ated with higher densities is most
likely due to a reduction in: 1) the
number of vehicle trips (people
shifting to walking, transit, etc.);
and 2) the length of vehicle trips
(people in higher density areas may
not need to travel as far to reach
destinations). Because a large port-
ion of vehicle emissions is caused
by starting and turning off the en-
gine, the number of trips signifi-
cantly affects total emissions. The
Bay Area study did not include
data on the number of vehicle trips.

Even if all of the VMT reduction
was due to shorter vehicle trips and
not fewer trips, the reduction in
emissions should be at least 10%.13

BUILDING-RELATED ENERGY AND
AIR POLLUTION BENEFITS

Smaller single-family, attached
single-family, and multi-family
homes will use less energy for
space heating and cooling than
typical single-family detached
homes. Multi-family units in Calif-
ornia use about 50% less natural
gas for heating and 70% less elec-
tricity for air conditioning than
single-family homes.14 The differ-
ence is due to a number of factors:
multi-family units tend to be small-
er; shared walls in multi-family
units reduce heating and cooling
losses; and multi-family units
usually have fewer persons per
unit. Savings from reducing the size
of single-family homes would be
lower than for multi-family units.

If average savings were 25% for
heating and 35% for cooling, over-
all savings from building smaller
detached homes and more attach-
ed and multi-family homes instead
of standard single-family homes
would be 10-14%.15 In most parts
of the state, carbon dioxide emis-
sions associated with residential
energy use would be reduced by
about 10%.16

OTHER ENVIRONMENTAL
BENEFITS

Reducing the size of lots for single-
family homes and building attach-
ed homes will help preserve open
space and agricultural land. For
example, zero-lot-line zoning with
densities of 7-10 units per acre
result in the use of 14-60% less
land than single-family homes at 4-
6 units per acre. Preserving open
space will save wildlife habitat and

Annual Fuel
Households per Annual VMT Consumption
Residential Acre per Capita per Capita

 (gallons)

117.0 2,670 133
32.0 5,090 254
14.0 6,944 347
6.8 7,566 378
3.8 10,216 511

THE EFFECT OF DENSITY ON GASOLINE CONSUMPTION
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8.5 units per acre achieved through
smaller lots. The overall density of
housing in the plan is 9.0, helping
the city meet an objective of raising
the overall housing density in the
city. The plan includes a village
center with retail space, neighbor-
hood services, civic uses, theaters,
restaurants and a business park.
The plan includes a street pattern
and design standards to encourage
walking.
Contact: Steven R. Nish, Associate
Planner, Department of Planning
and Community Development,
P.O. Box 642, Modesto, CA 95353,
(209) 577-5280.

The city of Anaheim has adopted a
variety of affordable housing pro-
grams, including a density bonus
program that allows developers to
increase the number of units by
25% over that allowed under the
zoning code if units are set aside as
affordable and specific affordability
requirements are met. In addition,
the city offers tax credits, bank
loans, mortgage credit certificates,
reductions in mortgage interest
rates and down payment assis-
tance.  Special priority for available
affordable housing is given to in-
dividuals and households living
and/or working in Anaheim to the
greatest extent possible. To assure
that affordable housing projects
“fit” within the existing community
and provide a satisfying and heal-
thy place to live, the city devel-
oped design guidelines covering
issues such as community access,
vehicular access and parking, open
space and common facilities, arch-
itectural character and exterior de-
tails, elements and color.
Contact: Eric Nicoll, Housing
Development Manager, City of
Anaheim, Community Develop-
ment Department, 300 S. Harbor
Blvd., Suite 900, Anaheim, CA
92805, (714) 533-8750.

PROGRAMS IN OPERATION

In order to cope with a trend to re-
place single-family homes with
six - 12 unit apartment buildings,
the city of Pasadena adopted an
ordinance with design guidelines
that help ensure aesthetic compati-
bility between the apartments and
existing houses. The focus of the
guidelines is a requirement for a
garden courtyard. Despite claims
from developers that the guidelines
were too strict, designers have
successfully met the requirements
in a number of proposed and com-
pleted buildings.
Contact: Denver Miller, City of
Pasadena Planning Department,
100 N. Garfield, Pasadena, CA
91109, (818) 405-4152.

In 1990, the city of Modesto
adopted the Village One Specific
Plan that provides for a mixed-use
planned community on nearly
1,800 acres. The plan includes
7,000-8,000 housing units, prima-
rily single-family detached homes
but at a minimum density of 7.5 to

improve groundwater recharge. To
assure that the land remains as
open space, developers could
dedicate the land to an open space
trust or the city/county for green-
belts, or the city/county could
purchase the land.

ECONOMICS

Smaller homes and lots and at-
tached homes will generally cost
less to build and purchase. Zero-
lot-line homes may cost $7,000 to
$15,000 less to build.17 In addition,
utility and maintenance costs will
be lower. Housing costs are an im-
portant factor in business deci-
sions. In a 1989 survey of over 700
California corporations, over 70%
stated that limited housing avail-
ability and high housing costs had
a bad effect on their business.18

Public infrastructure costs, includ-
ing new streets, street repaving,
natural gas pipes, and utility wires
are less per housing unit in com-
pact developments. Houses built in
sprawl may cost from 40 to 400 %
more to serve.19
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Several cities in California and
elsewhere allow zero-lot-line (ZLL)
housing in all or selected single-
family zones. For example, Hunt-
ington Beach allows ZLL in two
medium density residential districts
where minimum lot sizes are 2,500
sq. ft.. Densities in some develop-
ments are 15 units per acre.
Contact: Tom Rogers, City of
Huntington Beach, P.O. Box 190,
Huntington Beach, CA 92648,
(310) 536-5271.

Culver City established a separate
district for ZLL homes, where lots
can be as small as 4,000 sq. ft..
Densities average about 8-9 units
per acre. Minimum front yard
setbacks are 13 ft. and rear yard
setbacks are 10 ft.. In addition to a
side yard of at least 10 ft., there
must be a minimum of 600 sq. ft.
of open space on each lot.20

Contact: Philip Lee, Associate
Planner, Culver City, 4095 Over-
land Ave., Culver City, CA 90232,
(310) 202-5777.

In Irvine, the Westpark Promenade
development used the Z-lot con-
figuration to achieve densities of
7.75 units per acre. Lots are 42 by
90 ft. Homes have an entrance
courtyard, plenty of light and con-
siderable privacy. To diminish the
prominence of the two-car garage
doors, the designers added gated
archways to the front courtyard.
Contact: Mike Balsamo, City of
Irvine Planning Department, P.O.
Box 19575, Irvine, CA 92713,
(714) 724-6367.

At least three co-housing projects
are completed or under construc-
tion in California. Muir Commons
in Davis, completed in 1991, con-
sists of 26 two-story attached hous-
es along an eight-foot-wide alley
open only to service vehicles. The
project evolved out of the develop-
er’s need to satisfy city require-

two stories and include two bed-
rooms, a loft for storage or sleep-
ing, living and dining areas, a
kitchen and a fireplace. The aver-
age density of homes measuring 20
by 20 feet is 37 units per acre. The
homes sold for between $115,000
and $165,000, a bargain in San
Francisco.22

Contact: MacDonald Architects,
165 Page Street, San Francisco, CA
94102, (415) 554-0205.

RESOURCES

James W. Wentling and Lloyd W.
Bookout (editors), Density by Des-
ign (Urban Land Institute, 1988)
includes 25 case studies of higher-
density housing applicable to sub-
urban, urban infill, and downtown
sites. A video also is available.
Contact: Urban Land Institute, Pub-
lications Order Department, 625
Indiana Ave. N.W., Washington,
D.C. 20004-2930 or (800) 321-
5011, ext. 85.

Changing Development Standards
for Affordable Housing (American
Planning Association, Planning
Advisory Service 1982) shows how
communities are changing devel-
opment standards to allow smaller
lots, narrower streets, clustered
housing and other cost-saving de-
signs — without sacrificing safety
and environmental quality. Afford-
able Single-Family Housing (1984)
examines how 13 communities
revised their land use standards to
encourage more affordable single-
family developments.
Contact: APA Planners Bookstore,
1313 E. 60th St., Chicago, IL
60637-2891, Phone: (312) 955-
9100, Fax: (312) 955-8312.

ments  for affordable housing. In
Emeryville, a 7,700 sq. ft. factory is
being renovated to include 12 units
and 2,200 sq. ft. of common space.
Benicia Waterfront Commons in-
clude 27 two- and three-story
attached units and a 3,900 sq. ft.
common house on a 1.6-acre site.21

The project is located one block
from the downtown shopping dis-
trict and helps contribute to the
city’s goal of providing a pedes-
trian-oriented environment.

Contact: John Everts, Benicia Plan-
ning Department, 250 East L Street,
Benicia, CA 94510, (707) 746-
4280. For information on Muir
Commons, the Emeryville project
and Co-Housing in general, contact
the Co-Housing Company, 1250
Addison, Suite 113, Berkeley, CA
94702, (510) 549-9980.

In San Francisco,  Donald Mac-
Donald,an architect/developer,
built four single-family detached
units of 300 to 900 sq. ft. on a
4,000 sq. ft. lot. The larger units are

❝Multi-family units
in California use
about 50% less
natural gas for
heating and 70%
less electricity for
air conditioning
than single-family
homes.❜❜
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Martin Gellen, Accessory Apart-
ments in Single-Family Housing
(Center for Urban Policy Research,
1985).
Contact: APA Planners Bookstore
(previous page) or CUPR Press,
P.O. Box 489, Piscataway, NJ
08855-0489, (918) 932-3101.

The CoHousing Company offers
workshops and presentations on
CoHousing, in addition to serving
as a clearinghouse and referral
network.
Contact: The CoHousing Com-
pany, 1250 Addison, Suite 113,
Berkeley, CA 94702,
(510) 549-9980.

Kathryn McCamant and Charles
Durrett, Cohousing: A Contempo-
rary Approach to Housing Our-
selves, (Ten Speed Press,
Berkeley, CA, 1988).

Contact: Habitat Press, 1250
Addison #113, Berkeley, CA
94702.

Innovative Housing is a nonprofit
organization that develops, facili-
tates, and promotes new forms of
affordable housing, including
CoHousing. The organization
produces a newsletter, CoHousing.
Contact: Innovative Housing, 2169
E. Francisco Blvd., Suite E, San
Rafael, CA 94901, (415) 457-4593.

Dorit Fromm, Collaborative Com-
munities: Cohousing, Central
Living, and Other New Forms of
Housing with Shared Facilities (Van
Nostrand Reinhold, 1991) provides
information on a variety of housing
options.
Contact: Available at bookstores or
through the publisher, Van
Nostrand Reinhold, (800)
926-2665. s

RELATED POLICIES
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L.3.3 Pedestrian Facilities
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 POLICY L.1.7
DESIGN FOR TRANSIT ACCESS

New buildings should be designed
and located to encourage transit
use. Too often, this is not the case.
The average walking distance from
the main building of a shopping
center or office park to the nearest
bus stop is often four times the dis-
tance to the middle of the parking
lot.1 This is particularly discourag-
ing considering the fact that the
time spent walking to and waiting
for transit influences transportation
mode choice two to three times as
much as the time actually spent
moving in a vehicle.2

GENERAL PLAN LANGUAGE IDEAS

? The City/County encourages
convenient and safe access to
and from transit stops and stat-
ions.  The City/County shall pre-
pare and adopt (with input from
local transit agencies) develop-
ment standards and design
guidelines that integrate transit
access into the development
process. The standards and
guidelines shall minimize the
distance between building ent-
rances and transit stops and pro-
vide direct sidewalks between
stops and building entrances.

? New development located
within walking distance of exist-
ing or planned transit routes
shall follow the transit access
standards and design guidelines
adopted by the City/County.

? The City/County shall re-
quest input on proposed devel-
opments from affected transit
providers.

? Require developers to install
or pay for bus shelters at stops
identified by the transit agency.
In addition, work with the transit
agency to develop maintenance
agreements with building
owners.

? Provide for traffic signal pre-
emption for buses. Signal pre-
emption will help reduce transit
travel times and encourage
ridership.
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Sidewalk flares and parking in the rear of buildings increases the convenience of
using transit.

IMPLEMENTATION IDEAS

? Improve existing standards
and adopt new design guide-
lines. Work with the transit
agency to review current zoning
and design standards, including
those for parking, landscaping,
and setbacks, to eliminate re-
quirements that unintentionally
make transit inconvenient.
Adopt standards and design
guidelines that will improve
transit access.

? Establish a process for the
transit agency to review and
comment on new development
proposals for appropriate transit
access. Contact the transit
agency to determine what is
possible given staff and funding
sources.
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ENERGY SAVINGS

Taking transit to work just two days
per week, instead of driving alone,
saves 105-158 gallons per person
per year. Taking transit four days
per week saves 210-316 gallons
per year.4

If every commuter used transit just
one day a week, the amount of fuel
consumed by personal vehicles
would decline about 6%.5 Reduc-
tions would be slightly less if peo-
ple drive to transit stations or park-
and-ride lots or if new transit ser-
vice was added to meet the in-
crease in demand.

Improving transit access can also
result in direct fuel savings for the
transit agency, by reducing travel
distances and idling times.

ENVIRONMENTAL BENEFITS

Air emissions will be reduced
when people switch to transit. Re-
ductions will be measurable if peo-
ple walk to the transit stop from
home, because of the amount of
pollution emitted when a person
starts a cold engine. As seen in the
figure below, switching to transit
two days a week will reduce emis-
sions only about 10% if the person
drives one mile each way to and

from the transit stop. In contrast,
emissions are reduced 40% if the
person walks.

At least one ton of carbon dioxide
would be eliminated if a person
uses transit to commute two days
per week for a year.6

Visible emissions from buses may
be a concern to some people.
However, new federal standards
will reduce these emissions in the
future.

ECONOMICS

Incorporating transit improvements
in the initial stages of development
leads to cost savings, including sav-
ings in personal travel time, transit
operating costs and enforcement
costs (e.g. reduced need to clear
parked cars from transit stops).

Bus shelters may cost $5,000-6,000
each7, a small percentage of the
cost of most new development. In
some areas, private companies will
install shelters at no cost to the city
or transit providers. Advertising
revenues are used to cover costs.

Improving transit access can be
particularly profitable for shopping
centers. One survey of 10 shopping
centers conducted for the Orange
County Transit District found that
between 19 and 65% of all shop-
pers and employees who came by
transit would not have made the
trip if the bus was not available.
Many of these people would have
shopped elsewhere without the
transit service.8

Revising local design standards will
take staff time. Several good ex-
amples are available to minimize
this effort (see “Resources”). Once
established, enforcing the guide-
lines should add little time or cost
to the design review process.

Assumptions: Commuting 5 days/week, 50 weeks/year.  Average speeds: 35 mph for
20-mile RT, 15 mph for 2-mile RT.

SOURCE: Calculated from California Air Resources Board, EMFAC7EP-SCF Emission Factors
for 1994: Light Duty Autos.
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The city of Santa Cruz refers all
proposals for new developments
over a certain size to the transit
agency for input. The agency then
suggests changes that may improve
transit access. For example, devel-
opers of the Capitola Mall were re-
quired to include a bus stop at the
front entrance, rather than at the
rear and separated by parking. The
stop includes a two-lane transit
island that can accommodate up to
eight buses.
Contact: Ed Van der Zande, Santa
Cruz County Metropolitan Transit
District, 230 Walnut Ave., Santa
Cruz, CA 95060, (408) 426-6080.

Alameda-Contra Costa Transit Dis-
trict developed the Guide for Inc-
luding Public Transit in Land Use
Planning to help local governments
plan for transit. The Guide provides
information on population densities
to support transit service, transit
orientation, street design and circu-
lation, and other topics.
Contact: Ron Kilcoyne, A-C Transit
1600 Franklin St., Oakland, CA
94612, (510) 891-4838.

RESOURCES

See Orange County Transit
Authority and Alameda-Contra
Costa Transit District, above.

Seattle METRO, Encouraging
Public Transportation Through
Effective Land Use Actions (1987)
(DRT-I-87-35).
Contact: NTIS, 5285 Port Royal
Rd., Springfield, VA  22161, (703)
487-4650, PB 88241690.

• Orient new buildings toward the street and locate them close
to bus stops. Eliminate or reduce building setbacks near stops.
Avoid making the pedestrian walk across large parking lots.
Most people will not walk more than 1,000 feet to a bus stop.3

Measure actual walking distances, not straight lines.

• Cluster buildings near transit stops.

• Include and maintain sidewalks and direct paths between bus
stops and rail stations and buildings and residences. Provide
shade trees along sidewalks.

• Avoid walls around subdivisions that limit direct access to
transit. If noise is a problem, use a system of offset walls and
berms to control noise while allowing access.

• Design building lobbies so that employees can wait for buses
and still have a view of the street.

• Provide bus shelters, eight-foot wide sidewalks and all-weather
pavement at bus stops.

• Design streets and intersections on transit routes to accom-
modate the size and weight of buses. Provide turn-arounds at
proper locations to improve on-time performance. Build bus
pads at stops to reduce wear and tear on the road.

• Build “passenger bulbs” — stops where the sidewalk extends to
the traffic/bicycle lane. Bulbs allow buses to stop easily and
people are prevented from parking at bus stops.

• Consider the transit stop an important  destination and an
important part of the overall design of a project — not an
afterthought.

PROGRAMS IN OPERATION

Orange County and all cities there-
in send development plans to the
Orange County Transit Authority
for review. The policy is part of the
county’s Congestion Management
Plan. The Transit Authority also
produced a document titled “Con-
sideration of Transit in Project De-
velopment,” which describes how

development can promote transit
use.
Contact:  For a copy of the docu-
ment, write to Orange County
Transit Authority, 1055 N. Main
St., Suite 516, Santa Ana, CA
92701. To find out more about
OCTA’s land use programs, contact
Cindy Krebs, Land Use Coordinator
at (714) 571-5833.

HOW TO INCORPORATE TRANSIT INTO BUILDING DESIGN

Snohomish County Transportation
Authority has published  A Guide to
Land Use and Public Transportation
for Snohomish County, Washington
(December 1989) which provides
extensive information and illustra-
tions on integrating transit and land
use planning and is applicable to
all communities.
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Contact: Snohomish County Trans-
portation Authority (SNO-TRAN),
5800 198th Street S.W. #A-2,
Lynnwood, WA 98036,
(206) 672-0674.

Institute of Transportation Engin-
eers published  A Toolbox for Alle-
viating Traffic Congestion (1989)
which includes sections on “Site
Design Criteria that Increase Transit
Usage” and “Land Use Policies for
Improved Transit Access.”
Contact: ITE, 525 School St., S.W.,
Suite 410, Washington, D.C.
20024-2729, Phone: (202) 554-
8050, Fax: (202) 863-5486. Ä
RELATED POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.3 Shops & Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

ENDNOTES:

1 Institute of Transportation Engineers, Toolbox for Alleviating Traffic Congestion, (Washington, D.C.) 1989, p. 100.
2 Wachs, Martin, “Transportation Demand Management: Policy Implications of Recent Behavioral Research, A Review of the Literature,”

University of California, Los Angeles, 1989.
3 Snohomish County Transportation Authority, A Guide to Land Use and Public Transportation for Snohomish County,

Washington, December 1989.
4 Assuming 19 miles per gallon and 20-30 mile round-trip commute.
5 Assuming that 30% of the VMT is for travelling to/from work.
6 Assuming 23 pounds of CO2 per gallon of gasoline. California Energy Commission, Comparing the Impacts of

Different Transportation Fuels on the Greenhouse Effect, (P500-89-001) April 1989, Table 1, 3, A-6.
7 Personal communication, Ed Van der Zande, Santa Cruz County Transit, February 1992.
8 Seattle METRO, Encouraging Public Transportation Through Effective Land Use Actions, 1987.

Passenger Loading

Sheltered Waiting
Area

Bike
Racks

L.1.5 Density near Transit: Jobs
L.2.1 Street Widths and

Pavement
L.2.3 Integrated Circulation

System

L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
T.1.1 Trip Reduction Ordinances

Transit stop facilities should accommodate and encourage active use by providing year-
round shelters, convenient loading zones, and secure bike storage.

SOURCE: Sacramento County TOD Design Guildlines, Peter Calthorpe and Larry Mintier.
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POLICY L.2.1 ENERGY-AWARE PLANNING GUIDE

 POLICY L.2.1
STREET WIDTHS AND PAVEMENT

(ASCE), the National Association
of Home Builders (NAHB), and
the Urban Land Institute (ULI):

Access streets: 22 to 24 feet
Subcollector: 26-28 feet
Collector: 36 feet if homes

front street;
24-26 feet if not

Parked cars can be accommo-
dated using on-street parallel
parking or intermittent parking
bays with angled parking for
four or more cars.  If necessary,
parking can be limited to one
side of the street,

? Reduce standards for curb
radii. This will lower speeds of
turning cars and reduce the

amount of time needed for ped-
estrians to cross the street. ASCE,
NAHB and ULI recommend 15-
20 feet for local street intersec-
tions. However, some commun-
ity designers now recommend
curb radii of 8-10 feet .1 On
streets with bus service, small
curb radii may not be feasible.
Coordinate policies with transit
providers.

? Reduce existing street
widths.  Existing streets in com-
mercial and residential areas can
be made narrower by enlarging
sidewalks and providing bike
lanes.

? Use light-colored paving
materials. Concrete is a common
alternative to dark asphalt. Light-
colored aggregate can be added
to asphalt and light-colored
slurry or chip seal can be used
when resurfacing.  In Santa
Barbara, old toilets are recycled
into chips  for energy efficient
paving material.

ENERGY SAVINGS

Reducing street widths can reduce
heat build up and, consequently,
energy demand for air condition-

Unnecessarily wide streets may
encourage faster speeds, be unat-
tractive, increase construction and
maintenance costs, discourage
walking, consume valuable land,
increase water runoff and increase
ambient temperatures. When shad-
ed by trees, narrower streets can
dramatically reduce air-condition-
ing needs. In addition, narrower
streets can reduce vehicle speeds
and create a more pedestrian-
friendly neighborhood. Lighter-
colored pavement materials can
also reduce ambient temperatures.

GENERAL PLAN LANGUAGE IDEAS

? All streets, and residential
streets in particular, shall be de-
signed using the minimum pave-
ment width and curb radii feas-
ible, considering projected traffic
flow, parking requirements,
safety, cost and energy
efficiency.

? Within one year, the Public
Works Department will conduct
a study to evaluate the feasibility
of using light-colored paving
materials in new streets and re-
paving projects. As a result of
the study, the Council/Board
may revise street standards to re-
quire such materials.

IMPLEMENTATION PROGRAMS

? Revise street standards to
allow or require narrower
streets by reducing the mini-
mum and/or maximum widths.
The following pavement widths
are recommended by the Amer-
ican Society of Civil Engineers

Curb radii

Street width
(26 feet)

RELATIONSHIP OF CURB RADII
 TO CROSSING DISTANCE

Crossing
Distance

Crossing
distance

25 feet . . . . . . . . 41 feet
15 feet . . . . . . . . 35 feet
10 feet . . . . . . . . 32 feet

Curb
Radii

PLANNING GUIDE

ENERGY
AWARE
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ing. A planner with the city of
Visalia estimated that reducing
streets from 40 to 32 feet lowered
ambient temperatures 10 to 15 de-
grees Fahrenheit.2 Each degree in-
crease in temperature can increase
peak cooling demand by 1-2%.3

By reducing street widths, combin-
ed with shading streets,  air condit-
ioning demand may be reduced by
10 to 30%. Overall, about 7.1% of
the electricity and 2.5% of all en-
ergy used in California residences
is for air conditioning.4

An average of 8% of the electricity
consumed in all single-family
homes is used for air conditioning.
Single-family homes with air condi-
tioning use from 800 to 1,200 kWh
per year for cooling.5 A 10-30% re-
duction in cooling needs would
save 80 to 360 kWh per year per
home with air conditioning. The
energy to produce asphalt also will
be reduced.

incidence of smog events may
increase by 10%.6

To the extent that the narrow
streets and smaller curb radii en-
courage more people to walk, pol-
lution from cars also will be reduc-
ed. Narrower street widths result in
less storm water runoff, due to the
reduction in impervious surfaces.

ECONOMICS

By reducing air conditioning de-
mand, residents will save money. If
savings average 80-360 kWh, re-
sidents with air conditioning could
save from $7 - $33 per house every
year.7

Reducing street widths will reduce
construction and maintenance
costs. The city of Visalia estimated
that reducing street widths by 20%
could save about 16% of construc-

On a 90 degree day, the surface
temperature of asphalt can reach
140 degrees, increasing air temper-
ature by five degrees or more.  Nar-
rower and lighter colored streets
can reduce air conditioning needs
by reducing ambient temperatures.

ENVIRONMENTAL BENEFITS

Decreasing cooling demand will
reduce air pollutant emissions from
power plants. In fact, the percent-
age reduction may be higher than
the reduction in electricity demand
because of the amount of air condi-
tioning  used during peak periods,
when less efficient, more polluting
power plants are operating.

Summer heat islands, caused in
part by dark surfaces that absorb
heat, can increase smog produc-
tion.  For each five degree increase
in ambient temperature, the

Almost every city in the world today is hotter — usually between 2o and 8o Farenheit hotter — than its surrounding area.  This difference
between urban and rural temperatures is called the "urban-heat-island effect," and it has been intensifying throughout this century.  Indeed,
some cities, including Los Angeles, Washington, D.C., and Baltimore, are now 4o to 5o Fahrenheit hotter on summer afternoons than they
were a century ago.

SOURCE: U.S. EPA, Cooling Our Communities, January 1992, Document No. 22P-2001.
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tion costs and 12% of maintenance
costs.8 Reducing street widths
makes land available for other pur-
poses. Reducing street widths by
two feet saves about a quarter of an
acre per mile of street reduced.

PROGRAMS IN OPERATION

The streets in the Village Homes
subdivision in Davis are 20 to 24
feet wide, with intermittent parking
bays allowing four cars to park at
an angle. In order to demonstrate
that police and fire vehicles would
be able to navigate the narrower
streets, the project developers set
up a simulation in a parking lot.
The widths were found to be ac-
ceptable. In addition, a three-foot
easement on either side of the
street was included. The street
widths have posed no problems for
emergency vehicles, traffic safety
or solar access. In fact, the narrow-
er streets may contribute to low
crime and traffic accident rates in
the subdivision.

Contact: Judy Corbett, Executive
Director and co-developer of Vill-
age Homes, Local Government
Commission, 909 12th Street Suite
205, Sacramento, CA 95814,
(916) 448-1198.

The city of Chico established a
minimum street width of 24 feet
and a maximum of 40 feet. About
10% - 20% of the new streets are
built below 40 feet. The program is
aimed to save construction and
maintenance costs.
Contact: Clif Sellers, Planning
Director, City of Chico, P.O. Box
3420, Chico, CA 95927,
(916) 895-4850.

RESOURCES

American Society of Civil Engin-
eers (ASCE), the National Associa-
tion of Home Builders (NAHB),
and the Urban Land Institute
(ULI), Residential Streets (Second
Edition).
Contact: ULI, Publications Order
Department, 625 Indiana Ave.
N.W., Washington, D.C. 20004-
2930, (800) 321-5011, ext. 85.

1 Kulash, Walter et. al., “Traditional Neighborhood Development: Will the Traffic Work?", prepared for the ASCE Successful Land Develop-
ment Conference, March 1990. and PAS Memo, November 1990.

2 Local Government Commission, Reducing Street Widths.
3 Akbari, H., et. al. “Recent Developments in Heat Island Studies: Technical and Policy,” in Controlling Summer Heat Islands, Lawrence

Berkeley Laboratory, University of California, February 23-24, 1989.
4 Calculated from data in CEC, Energy Efficiency Report, Appendix A-4, 1990.
5 California Energy Commission, California Energy Demand: 1991-2011, June 1991, using 1994 projected data for

the State’s six largest utilities.
6 U.S. EPA, Cooling Our Communities, January 1992, page xix.
7 Using the midpoint of 1990 electricity costs figures from CEC: 9.17 cents per kWh in Southern California and

9.25 cents per kWh in Northern California.
8 Local Government Commission, op. cit., citing study for Visalia subdivision.

ENDNOTES:

Michael Corbett, A Better Place to
Live, Rodale Press, 1981.

David Bainbridge, Judy Corbett,
and John Hofacre, Village Homes’
Solar House Designs, Rodale Press,
1979.

Cooling Our Communities: A
Guidebook on Tree Planting and
Light-Colored Surfacing, by the
EPA and Lawrence Berkeley Labo-
ratories, is an excellent, compre-
hensive source of information for
local governments on the benefits,
costs, and issues involved in tree
planting and using light-colored
surfaces on streets and buildings.
Contact: Superintendent of
Documents, P.O. Box 371954,
Pittsburgh, PA 15250-7954. ATTN:
New Orders.  The Guidebook is
$13 and the ordering number is
S/N 055-000-00371-8. f
RELATED POLICIES

L.2.2 Street Trees
L.2.3 Integrated Circulation

System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
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POLICY L.2.2 ENERGY-AWARE PLANNING GUIDE

 POLICY L.2.2
STREET TREES

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall pre-
serve and maintain existing trees
along and in public streets and
parking lots and plant and main-
tain more trees in these areas
when funding is available. In
addition, the City/County shall
amend the zoning code to

Planting trees along streets reduces
the heat absorbed by asphalt and
can reduce the energy used for
cooling in adjacent buildings.
Street trees provide a better envi-
ronment for walking and bicycling
and can increase property values.

Partial Medians: Consistent tree cover with addition of planting islands in
parking lane; left turns into parking lots; right turns only out of parking lots.

Note: These alternatives may be combined with each other.

require street trees in new de-
velopment. The objective is to
provide shade to at least 50% of
the street and sidewalk, on a
block-by-block basis, at noon on
June 21 of each year.1

? Existing street trees must be
protected during all public and
private construction activities. If
protection is not feasible, trees
must be replaced.

IMPLEMENTATION IDEAS

? Protect existing street trees.
Adopt an ordinance requiring
anyone (e.g. developers, utilities)
beginning to excavate, demolish,
or construct within 15 feet of a
public street tree to apply for a
permit. Permit conditions can
specify methods to protect the
tree from damage. If preservation
is not possible, require replace-
ment on a one-for-one or greater
basis.

? Require street trees in new
developments. Adopt an ordi-
nance amending the zoning
code to require street trees in
new developments and trees in
new surface parking lots. Devel-
opers may be given the option of
planting the trees or paying a fee

SOURCE: Adapted from the City of Thousand Oaks Forestry Master Plan, Volume 2:
Management & Design Plan, October 1989.

PLANNING GUIDE
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Full Medians: Consistant tree cover; turns only at intersections.

MEDIAN DESIGN OPTIONS
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to the City/County to plant the
trees. Identify who is responsible
for maintenance — the City/
County, developer, building
owners, and/or homeowners. In
addition, coordinate planting
between City/County depart-
ments to avoid problems, such
as having new street trees re-
moved for a sewer replacement
project.

The ordinance should be devel-
oped in accordance with the Cali-
fornia Department of Forestry and
Fire Protection’s Guidelines for
Developing and Evaluating Tree
Ordinances and should include the
following:

Criteria for tree species. Factors to
consider include species diversity,
height and span, drought tolerance,
maintenance costs, safety, suscepti-
bility to fire, pest and disease con-
trol, space requirements, life ex-
pectancy and aesthetics.

Spacing requirements. A standard
of one tree per 40 feet is common.
Higher standards are used in some
places. For example, New York
requires one tree every 25 feet in
Midtown Manhattan and every 20
feet in one residential area.2 Spac-
ing should ultimately be based
upon an objective for shade cover,
such as shading at least 50% of the
street in the summer within [num-
ber] years. Standards for parking
lots could be enumerated as [num-
ber] trees per sq. ft. or parking
space or as an objective for shade
coverage within a certain number
of years.  Standards for shade cov-
erage should clearly include bike
and pedestrian areas.

Standards for minimum tree size
and location. Plant trees of ad-
equate size to ensure survival.
Trees should be planted to avoid
utility lines, building awnings and
other conflicts and to allow appro-

priate solar access on nearby build-
ings. Sidewalks and trees must be
designed to coexist. Include mini-
mum standards for the size of tree
wells, drainage systems and other
specifications such as root barriers.

? Hire/appoint a city forester.
A single person should be in
charge of forestry programs, in-
cluding planting and mainte-
nance of public trees, tree plant-
ing requirements for new de-
velopment, tree protection, street
tree inventories and long-range
planning.

? Plant and maintain street
trees. Regular maintenance is
essential to establishing a heal-
thy urban forest. Conduct and
regularly update a street tree in-
ventory to help establish a main-
tenance program, identify trees
to be protected and plan for tree
planting. Include street tree
planting in the capital budget for
road building.

ENERGY SAVINGS

One Davis study found that even-
ing ambient temperatures in neigh-
borhoods with well shaded streets
are up to 10 degrees Fahrenheit
(about 5.5 degrees Celsius) cooler
than areas with less shading.3 An-
other study found that the air in a
two-acre oak forest was seven to
nine degrees cooler than the air
above a nearby grassy area and 37
to 39 degrees cooler than an as-
phalt parking lot.4

A 1o Celsius change in average
summer temperature for a large
region could affect total electricity
use by 1-2% due to the need for
space cooling. Even when increas-
ed winter heating needs are consid-
ered, a 1o C change could reduce
overall electricity use by about
.50% to over 1.10%.5

In cooler areas, street trees can
serve as wind breaks and reduce
the demand for energy to heat
buildings. Trees may reduce wind
speeds in residential areas by 14-
41% in the winter, depending upon
the land use density.6

ENVIRONMENTAL BENEFITS

Reducing electricity demand, par-
ticularly peak demand often as-
sociated with air conditioning, will
reduce pollutant emissions from
power plants. For every 1,000 kWh
of electricity used in California,
about 850 pounds of CO2 are pro-
duced.7 The average central air
conditioner in a single family home
in California consumes about
1,500 kWh per year.8

In addition, a healthy urban tree
can absorb from 10 to 50 pounds
of CO2 per year.9 Trees can also
reduce particulate matter and other
air pollutants.

Trees and plants can reduce peak
stormwater runoff in a city by
about 10-20%. Rainwater either
adheres to the plant surfaces or
flows more slowly through the
plant. Reducing and/or slowing
urban runoff can reduce the size of
new treatment systems.10

ECONOMICS

The cost of contractor-installed
trees in 15-gallon containers (a
commonly used size) averaged
$50-$90 in 1989.11 In the case of
new development, the cost of
planting street trees could be paid
by the developer. The American
Forestry Association estimates that
two cents for every dollar spent on
building roads would supply a
quality tree and space for the tree.12

In 1988 cities in California spent an
average of $17.39 per tree on
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SOURCE: Adapted from the City of Thousand Oaks Forestry Master Plan.
Volume 2: Management & Design Plan, October 1989.

Major Streets: Design continuity is dominant while still providing
species diversification ( 7 different species ).

planting trees in the street right-of-
way. If a street tree is removed, it
must be replaced. Maintenance of
street trees is divided between the
city and property owners, depend-
ing upon the location. The city also
works closely with volunteer
groups to plant trees. The city’s
Forestry Department employs 19
full time staff and has a budget of
over $1 million, funded through
the general fund.
Contact: Mike Mosher, Forestry
Supervisor, City of Portland For-
estry Department, 10910 North
Denver St., Portland, OR 97217,
(503) 823-4489.

to plant street trees adjacent to new
buildings. A city ordinance requires
one tree for every six parking
spaces in new parking lots and pro-
hibits having more than 10 spaces
in a row without a tree. Funds for
the city’s tree program and full-
time arborist come from the gen-
eral fund.
Contact: David Sandage, City Ar-
borist, City of Palo Alto, Public
Works Operations Department,
P.O. Box 10250, Palo Alto, CA
94303, (415) 496-6905.

The city of Portland requires any
improvement to commercial prop-
erty exceeding $25,000 to include

urban forestry programs, primarily
for street trees (including mainten-
ance). Figured another way, cities
spent an average of $4.68 per res-
ident. Budgets for tree programs
averaged one percent of the city’s
total operating budget. Labor costs
account for about 70% of the aver-
age tree care budget. For most pro-
grams, each full-time employee
cares for between 500 and 5,000
trees.13

Possible funding sources for plant-
ing and maintenance include the
general fund, special assessment
districts, fines from improper re-
moval of trees, development im-
pact fees, grants, donations and
parking taxes and revenues.

There is an economic value at-
tached to trees. In 1985, the Ameri-
can Forestry Association estimated
the yearly value of a tree: $73 for
air conditioning, soil erosion and
storm water control worth $75,
wildlife shelter worth $75 and air
pollution control worth $50. Com-
pounded over a 50-year lifetime,
this totalled $57,152.14 The Coun-
cil of Tree and Landscape Apprais-
ers developed a method for deter-
mining the value of a tree based
upon the tree’s size, species, loca-
tion and condition.15 Milwaukee
estimates that its 300,000 street
trees are worth about $385 million,
averaging almost $1,300 per tree.
Many older trees are priceless.16

In Tucson, Arizona, it has been
estimated that planting trees has
saved over $600,000 per year in
stormwater management.17

PROGRAMS IN OPERATION

The city of Palo Alto established a
goal that 50% of the street right-of-
way be shaded by street trees to
reduce the heat island effects of
pavement. Developers are required

A: Dominant tree species on both sides of the street
B & C: Dominant tree species on side streets
D & E: Accent species at street intersection

F: Dominant tree species in median
G: Accent under-story tree

PLANTING DESIGN FOR MAJOR STREETS
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Ordinances. Grants for tree plant-
ing also are available. Funding is
from bond revenues, the America
the Beautiful program and the
Small Business Administration.
Contact: James R. Geiger, Urban
Forester, Dept. of Forestry and Fire
Protection, P.O. Box 944246, Sac-
ramento, CA 94244-2460,
(916) 653-9448.

Under the Environmental Enhance-
ment and Mitigation Program, es-
tablished in 1989 with the enact-
ment of AB 471, the Resources
Agency of California provides
grants to local, state, and federal
agencies and nonprofit entities to
mitigate the impact of new or mod-
ified transportation facilities. Tree
planting programs within or outside
of the right-of-way of the transpor-
tation facility are eligible. Applica-
tions are usually due at the end of
January for the upcoming fiscal
year.
Contact: MaryLou Shurtleff, Re-
sources Agency, Room 1311, 1416
Ninth St., Sacramento, CA 95814,
(916) 653-5672.

In 1989, the city of Thousand Oaks
adopted a comprehensive Forestry
Master Plan, including programs
and policies, a management and
design plan, a planting and mainte-
nance manual, a description of
how to conduct a tree inventory
and a plan for community partici-
pation and education. The Plan
includes information applicable to
many California cities and coun-
ties. While implementation has
been delayed due to budget cuts,
the city has assembled a volunteer
tree advisory board of landscape
architects to help implement the
plan.
Contact: Greg Smith, City of Thou-
sand Oaks, 2150 West Hillcrest,
Thousand oaks, CA 91320,
(805) 496-8604.

RESOURCES

The California Department of For-
estry and Fire Protection, Urban
Forestry Program, offers technical
assistance, a survey of California
urban forestry programs, and
Guidelines for Evaluating Tree

The American Forests (AF) is the
nation’s oldest citizens' organiza-
tion for trees, forests and forestry.
In addition to sponsoring the Glo-
bal ReLeaf campaign, AF estab-
lished the National Urban Forest
Council. The Council publishes
Urban Forests, a free bi-monthly
newsletter. AF also offers American
Forests Magazine, publications and
videos on tree management, and
proceedings form AF’s annual ur-
ban forestry conferences.
Contact: AFA, P.O. Box 2000,
Washington, D.C., 20013-2000,
Phone: (202) 667-3300, Fax:
(202) 667-7751.

The National Arbor Day Founda-
tion promotes tree planting through
its Tree City USA program.  To be
designated a Tree City, a city must:
1) appoint a tree board or establish
a tree department 2) adopt a tree
ordinance 3) spend at least $2 per
capita annually on forestry 4) issue
a proclamation in observance of
Arbor Day. The Foundation has a
model ordinance and other tree
planting information.
Contact: National Arbor Day Foun-
dation, 100 Arbor Ave., Nebraska
City, NE 68410, (402) 474-5655.

The World Forestry Center offers
an introductory and technical
Guide to Community and Urban
Forestry in Washington, Oregon
and California.
Contact: World Forestry Center,
4033 S.W. Canyon Road, Portland,
OR 97221, (503) 228-1367.

The International Society of Ar-
boriculture, a professional organi-
zation of arborists, publishes a
monthly magazine and guides on
establishing tree values, municipal
tree ordinances and tree transplant-
ing. Videos on tree care and preser-
vation also are available.
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Contact: International Society of
Arboriculture, P.O. Box 908, 303
W. University, Urbana, IL 61801,
(217) 328-2032.

Gary Moll and Sara Ebenreck
(editors), Shading Our Cities: A
Resource Guide for Urban and
Community Forests, Island Press.
This is an excellent book describ-
ing the benefits of trees in cities
and implementation programs. The
book also lists resources and pro-
vides case studies. The book is
available in many bookstores and
through American Forests.

Gary Moll and Stanley Young,
Growing Greener Cities (1982), is
an “easy-to-read”, all-in-one city
tree handbook.
Contact: American Forests, P.O.
Box 2000, Washington, D.C.
20013-2000, (202) 667-3300.

Cooling Our Communities: A
Guidebook on Tree Planting and
Light-Colored Surfacing, by the
EPA and Lawrence Berkeley Labo-
ratories, is an excellent source of
information for local governments
on the benefits, costs, and issues
involved in tree planting. The

guidebook includes a Comprehen-
sive Model Energy Conservation
Landscaping Ordinance that in-
cludes requirements for minimum
landscape standards and tree
preservation.
Contact: Superintendent of
Documents, P.O. Box 371954,
Pittsburgh, PA 15250-7954. The
Guidebook is $13 and the ordering
number is S/N 055-000-00371-8. ©
RELATED POLICIES

L3.3 Pedestrian Facilities
B.1.7 Shade Trees
W.1.1 Water Efficient

Landscaping

ENDNOTES:

1 City of Palo Alto policy, as cited in D. Bartsch, J. Hook, E. Prince, and D. Schrom, “Using Computer Simulation To Plan A
Sustained-Yield Urban Forest,” Journal of Forestry, Volume 83, No. 6, June 1985.

2 Smith, Thomas P., “Improving City Street-Tree Codes,” Zoning News, May 1990.
3 Jonathan Hammond, Marshall Hunt, Richard Cramer, and Loren Neubauer, “A Strategy for Energy Conservation,” City of Davis, Califor-

nia, Energy Conservation Ordinance Project, 1974, as cited in Corbett, A Better Place to Live.
4 Cited in City of Thousand Oaks, Forestry Master Plan, prepared by Wolf Mason Associates, October 1989.
5 Baxter, Lester W., Raul Herrera, Margaret Miller, and Glen Sharp (California Energy Commission), “Global Warming and Space Condition-

ing Use in California: Effects and Mitigation,” Controlling Summer Heat Islands, (Lawrence Berkeley Laboratories, University of
California), November 1989.

6 Heisler, Gordon M, USDA Forest Service, “Mean Windspeed Below Building Height in Residential Neighborhoods,” Controlling Summer
Heat Islands, op. cit.
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8 Based upon data from the six major utilities in California in California Energy Commission, California Energy Demand: 1991-2011, June
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10  Moll, Gary, A., American Forestry Association, “Tree Values and Value Measurements,” Controlling Summer Heat Islands, op. cit.
11  City of Thousand Oaks, Forestry Master Plan, op. cit., volume 3, page 10.
12  Moll, “Tree Values and Value Measurements,” 1989, op. cit.
13  The State of Urban Forestry in California, Results of the 1988 California Urban Forestry Survey, prepared by Elizabeth Bernhardt and

Tedmund J. Swiecki, Plant Science Consulting and Research for the California Department of Forestry and Fire Protection,
August 1989.

14  Gary Moll and Sara Ebenreck (editors), Shading Our Cities: A Resource Guide for Urban and  Community Forests,
(Washington, D.C.: Island Press), 1989.

15  Council of Tree and Landscape Appraisers, Valuation of Landscape Trees, Shrubs, and Other  Plants: A Guide to
the Methods and Procedures for Appraising Amenity Plants. available from the International Society of
Arboriculture, P.O. Box 71, Urbana, IL, 61801.

16  “Improving City Street-Tree Codes,” Zoning News, May 1990.
17  “Teaching Green Values,” Urban Forests, April/May 1992.
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 POLICY L.2.3
INTEGRATED CIRCULATION SYSTEM

The energy it takes to travel be-
tween two points is partly depen-
dent upon the length of the route.
By providing a network of fully-
connected streets, shorter, more
direct routes can be used. If a
system of connected and direct
bike paths and sidewalks are avail-
able, people will be more likely to
walk/bike to work, transit stops and
shopping.

GENERAL PLAN LANGUAGE IDEAS

? A fully-connected network of
bike paths and lanes, walking
paths and sidewalks shall be
provided to directly connect
origins and destinations, reduce
travel distances and promote
safe bicycling and walking to
work, shopping, personal bus-
iness, transit stops and other
destinations. (The network
should appear in the Circulation
Element.)

? The street system shall
minimize the need for circuitous
routes. Street networks also shall
be designed to maximize passive
solar heating and cooling oppor-
tunities for structures built on
resulting lots, follow natural con-
tours, preserve natural features
and avoid excessive stormwater
runoff.

IMPLEMENTATION IDEAS

? Develop design guidelines
for streets, paths and sidewalks.
The circulation networks for
automobiles, bicycles and pe-
destrians should provide direct
connections between popular

? Require development
proposals to include a circula-
tion analysis. This analysis
should be used to demonstrate
compliance with design guide-
lines and standards.  Where will
people be going and by what
mode?  Make sure facilities are
provided to minimize travel dis-
tances and encourage walking,
biking, and transit.

? Provide connections where
they do not exist. Analyze the
existing network to find out
where people go to and from
and by what mode. Identify key
origins (apartment buildings,
offices, etc.) and destinations
(shopping areas, public facilities,
etc.) and make sure direct routes
are possible between the two
points. For example, a drainage
canal or fence might block pe-
destrian and bike access be-
tween adjacent housing and
commercial areas. Provide a
bridge or opening to allow direct
access. Look for worn paths
through dirt for places that need
sidewalks. Provide funding for
such connections through the
capital improvement process.

❝If a system of
connected and
direct bike paths
and sidewalks are
available, people
will be more likely
to walk/bike to
work, transit stops
and shopping.❜❜

PLANNING GUIDE
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destinations. They should also
avoid large subdivisions with
only one access point, requiring
residents from the opposite side
to travel long distances every
time they leave the area. In
addition, longer streets with re-
sidences should be oriented
east-west to maximize passive
and active solar heating and
cooling opportunities for the
buildings along the street.

? Require developments to
include direct and convenient
bike lanes, bike and walking
paths, and sidewalks. Local
governments can require sub-
divisions of 200 or more parcels
to include bike paths.1 (See
Policies L.3.1 Bikeways and
L.3.3 Pedestrian Facilities.)
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Grid street patterns are not the only
way to provide direct connections
and cul-de-sacs need not be elimi-
nated altogether. A development
with cul-de-sacs and greenbelts
can include a separate network of
bike and walking paths that do not
cross streets but  which will en-
courage people to get out of their
cars. For every 100 short trips di-
verted from a car to walking or
bicycling, 5-26 gallons of gasoline
are saved.3 And, by providing a
combination of cul-de-sacs and
through streets, car trips can still be
more direct than in developments
with single access points.

ENVIRONMENTAL BENEFITS

Reducing VMT by providing more
direct routes for cars will reduce air
emissions. However, unlike gaso-
line savings, the percentage reduc-
tion in emissions will be signifi-
cantly less than the reduction in
VMT. This is because starting a
cold engine and turning it off ac-
counts for a large portion of vehicle
exhaust. For example, reducing a
five-mile round trip to four miles (a
20% reduction) will only reduce
emissions by about 3%.4

On the other hand, emissions are
reduced 100% if the trip is made
via bicycle. Almost 7% of the ve-
hicle trips between home and work
and over 10% of the non-home-to-
work trips are less than one-half
mile in length each way5 — a rea-
sonable distance  for walking or
bicycling if a safe and direct route
is available.

In addition, a street system built
around a network of connected
greenbelts and bike paths can
allow for natural drainage reducing

ENERGY SAVINGS AND
FEASIBILITY

Direct routes save gasoline. Savings
will be approximately proportional
to the percentage reduction in ve-
hicle miles travelled (VMT). A grid
street pattern, as opposed to the
conventional suburban network of
cul-de-sacs and collector streets
funneling all traffic to arterials, can
reduce VMT within a development
by up to 50-60% due to more
direct routing.2

School
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Transit Stop
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Clear, formalized, and inter-connected street systems make destinations visible, provide the
shortest and most direct path to destinations, and result in security through community,
rather than by isolation.

SOURCE: Sacramento County TOD Design Guidlines, Peter Calthorpe and Larry Mintier.

stormwater runoff, the amount of
energy used for pumping storm-
water and the amount of pollutants
entering the wastewater treatment
system.

ECONOMICS

Providing a bicycle circulation
system will involve some costs
which may be paid for by the
developer in new areas or with
public transportation funds  (see
Policy L.3.1 Bikeways). Costs
average $100,000 per mile for a
two-way, separated bike path and
$2,500 per mile for bike lanes on
both sides of a roadway.6 Costs for
bicycle and pedestrian circulation
systems will be lower for new
developments than for retrofitting
existing areas.

A well-designed circulation system
can reduce some costs. For ex-
ample, if the street system allows
for natural drainage (instead of
funnelling all runoff into the storm-
water system), construction costs
will be reduced. In the Village
Homes subdivision in Davis, the
natural drainage system resulted in
savings of about $800 (1975 dol-
lars) per home.7

Switching from cars to bicycles and
walking and shorter travel dis-
tances will save residents money —
from 8-11 cents per mile just in
automobile operating costs and up
to 55 cents per mile when owner-
ship costs are included.8

PROGRAMS IN OPERATION

The Laguna West development
under construction in Sacramento
County is a new community with
over 1,800 single-family homes
and 1,500 multi-family homes built
around a town center made up of
retail and office space and public
facilities. The circulation network

includes a grid-like system of cul-
de-sacs and narrow collector
streets in residential areas, with
radial boulevards leading to the
town center. Many cul-de-sacs are
connected to streets and pathways
via pedestrian lanes located be-
tween two lots. These lanes are
also open to security and
emergency vehicles.

Contact:  River West Develop-
ments, (916) 381-WEST; Steve
Tracy, Planner, Sacramento
County, Planning and Community
Development Department, 827 7th
Street, Room 240, Sacramento, CA
95814, (916) 440-6141; or Peter
Calthorpe, Calthorpe Associates,
246 1st Street, Suite 400, San
Francisco, CA 94105,
(415) 777-0181.
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Contact: ULI, Publications Order
Department, 625 Indiana Ave.
N.W., Washington, D.C. 20004-
2930 or (800) 321-5011, ext. 85. W
RELATED POLICIES

L.1.2 Shops & Services within
Walking Distance of
Homes

L.2.1 Street Widths and
Pavement

L.2.2 Street Trees
L.3.1 Bikeways
L.3.3 Pedestrian Facilities
B.1.3 Using Existing Solar Laws

Contact: Debra Wright, Assistant
Planner, Community Development
Department, City of Davis, 23
Russell Blvd., Davis, CA 95616,
(916) 757-5610.

RESOURCES

American Society of Civil Engi-
neers, the National Association of
Home Builders, and the Urban
Land Institute (ULI), Residential
Streets (Second Edition).

1 California Government Code, Section 66465.1.
2 Kulash, Walter, Joe Anglin, and David Marks, “Traditional Neighborhood Development-Will the Traffic Work?” prepared to the American

Society of Civil Engineers’ Successful Land Development: Quality and Profits Conference, March 1990.
3 Assuming 19 mpg and trips ranging from 1-5 miles long, round-trip.
4 Calculated for reactive organic gases, using emission factors provided in the Appendix, assuming 25 mph, one cold

start, one hot start and two hot soaks.
5 U.S. Department of Transportation, Personal Travel in the U.S. Volume II: A Report on the Findings from the

1983-1984 Nationwide Personal Transportation Study, November 1986, Tables E-52 and E-115.
6 Personal communication, Rick Blunden, Chief, Caltrans Office of Bicycle Planning, January 1992.  Costs for bike

paths include grading and paving, not landscaping, amenities, land or lighting.
7 Corbett, Michael, A Better Place to Live, (Rodale Press: Emmaus, PA) 1981.
8 American Automobile Association, “Your Driving Costs,” 1991 Edition.
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A system of bike paths and green-
belts connects apartment complex-
es and homes in many neighbor-
hoods in the City of Davis to the
library, schools, playgrounds, shop-
ping, the community center and
other city facilities.   From the
beginning, paths are included in
the planning process.  For example,
the South Davis Specific Plan pro-
vides for greenbelts and bike paths.
These paths lead to bike lanes on
arterials, connecting all parts of the
city.
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 POLICY L.3.1
BIKEWAYS

? New subdivisions of over
200 homes and large employ-
ment sites shall include bike-
ways.

? The Public Works Depart-
ment will maintain public bike-
ways to assure safety and com-
fort.

? New roads shall include bike
lanes or adequate pavement
width to allow shared use.

? Signal detectors responsive
to bicycles shall be installed at
new and existing intersections
and traffic signals shall be timed
to allow adequate clearance for
cyclists.

Providing a safe and direct network
of bikeways can eliminate several
types of automobile trips: work
trips, trips to transit stations and
park-and-ride lots, trips to school,
personal business and recreation
areas and light shopping trips.

GENERAL PLAN LANGUAGE IDEAS

? Include a planned network
of bicycle facilities in the circu-
lation element, with an imple-
mentation schedule. Make sure
the network connects homes and
important destinations, such as
employment sites, shopping cen-
ters, schools, transit stops and
stations and public facilities.
Plan to provide bikeways on all
arterials.

IMPLEMENTATION IDEAS

? Appoint/hire a bicycle
coordinator. One person should
be appointed as an advocate for
cyclists in the planning and zon-
ing process. In large cities, this
may be a full-time position. A
bicycle committee, involving
citizens, also can be useful in
preparing and implementing a
bicycle plan and identifying bic-
ycle needs on an ongoing basis.

? Amend the subdivision
ordinance to require bike lanes
on arterials and/or a system of
paths. Paths can be required in
subdivisions of 200 or more par-
cels (Govt. Code 66475.1). In-
clude criteria for the system in
subdivision design standards. For
example, paths that intersect
numerous streets, requiring bicy-
clists to stop frequently, usually
are ineffective at promoting bicy-
cling for utilitarian purposes and
can be hazardous.

? Amend zoning codes to
require large new employment
sites to provide adequate bike
access. This would include con-
nections from existing or plan-
ned bike lanes and paths to bike

BIKEWAYS

Class I: Completely separated right-of-way designated for
bicycles (e.g. bike paths). Class I facilities will work best if they
are continuous, cross a minimal number of roadways, have
good sight lines, are sufficiently wide, lead to common
destinations and are well maintained. Lanes should be at least
8-10 feet wide. Avoid sidewalk bike paths and shared use with
pedestrians.

Class II:  Restricted right-of-way along a roadway (bike lanes),
designated by striping and signing. Lanes should be at least 4
feet wide.

Class III:  Shared right-of-way designated by signs only, no
striping. Roadway space should allow for shared use, such as
shoulders or a 16-foot outside lane.

Bicycle Boulevard:  A roadway with intermittent barriers to
motor vehicles where bicycles have access.

PLANNING GUIDE

ENERGY
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are repaired and patched, re-
quire high compaction and
maximum smoothness. Avoid
inadvertently creating new haz-
ards and eliminate existing ones.

ENERGY SAVINGS AND ENVIRON-
MENTAL BENEFITS

It is possible to make most types of
trips on a bicycle. The types of trips
most amenable to cycling are listed
in the table below. As shown, a
nationwide survey of personal
travel revealed that at least half of
the trips made in each category
were 5 miles or less in length.

Percent of trips that are five miles
or less (one-way)

To/from work 53%
Work-related 53%
  business
Shopping 75%
Other family/ 69%
  personal business
School/church 69%
Visit friends 56%
Other social/rec. 63%

When combined, these trips of five
miles or less represent over 60% of
all vehicle trips and over 18% of

when planning roadway im-
provements.

? Establish education pro-
grams. Teach safe riding tech-
niques to children and adults
through schools, worksites and
general publicity efforts. Public
education programs also can
teach motorists and cyclists how
to share the road. Encourage
police departments to enforce
bicycle vehicle code regulations
and offer bicycle traffic school to
violators.

? Provide bicycle maps. Maps
of the community identifying
Class I, II, and III facilities should
be distributed free throughout
the City/County, including em-
ployers, bike shops, public
buildings and schools.

? Provide regular maintenance
and avoid creating hazards.
Maintain the pavement and
shoulders on all streets, not just
designated bicycle lanes and
paths. Provide bicyclists with a
phone number to report prob-
lems in bikeways. When streets

parking areas. (See also Policy
L.3.2 Bike Parking and Facilities).

? Evaluate existing areas for
bicycle facilities. Consider re-
striping arterials to provide bike
lanes and/or widening curb
lanes, particularly when other
roadway work is being done.
Provide the most direct route for
cyclists.

? Establish design standards.
Establish standards for bikeways
outside vehicle lane widths,
shoulders, pavement quality,
intersections and other bicycle
facilities to improve safety and
access. The standards should be
consistent with Caltrans’ Bike-
way Planning and Design Stan-
dards.

? Provide full access. Provide
bicycle access across bridges
 and freeways and at inter-
changes, grade separations and
other common barriers. On stair-
ways at over- or under-crossings,
install slot tracks that accommo-
date bicycle wheels for walking
bikes up and down the stairs.

? Traffic signals should be
responsive to cyclists. Install and
mark signal loop detectors that
are responsive to bicycles. Time
signals to allow adequate clear-
ance time for bicyclists.

? Remember bicycles when
improving roadways, bridges
and tunnels. When roads are
built or widened or when utility
work is done on roadways, do
not forget bicyclists. During con-
struction make sure that cyclists
can use the roadway safely or that
close alternatives exist. Improve-
ments must not eliminate bike
lanes or routes. In fact, consider
adding such facilities, along with
loop detectors at traffic signals,

• Rumble strips and speed bumps:
Eliminate strips and bumps that cross lanses and shoulders.

• Gutter pans and joints:
Pans more than 18 inches wide cause problems. Joints should
be flush with the pavement.

• Railroad tracks:
Rubber padding material can be used. Avoid designing
streets that cross tracks diagonally.

• Utility box covers:
Should be level with the pavement.

• Storm drains:
Should be flush with pavement and designed to avoid
entrapping bicycle wheels.

POTENTIAL BICYCLE HAZARDS & SOLUTIONS
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the vehicle miles travelled (VMT).1

Therefore, if just 5% of these trips
were made by bicycle instead of
car, 3% of all personal vehicle trips
and almost 1% of all personal VMT
and gasoline consumed would be
eliminated. The reduction in air
emissions from personal travel
would be 1-3%.

Bikeways will be most successful in
reducing automobile travel in com-
munities with complementary pol-
icies such as bike parking, shower
and lockers at job sites, trip reduct-
ion ordinances and a compact mix-
ture of land uses.

ECONOMICS

Providing bicycle facilities will in-
volve some costs, which may be
paid for by the developer in new
areas or with public transportation
funds.  Costs for bicycle and pedes-
trian circulation systems will be
lower for new developments than
for retrofitting existing areas. Costs
average $100,000 per mile for a
two-way, separated bike path
(Class I), $2,500 per mile for Class
II bike lanes on both sides of a
roadway, $500 per mile for Class
III facilities.2 Widening a roadway
by one foot to improve bicycle ac-
cess may cost about $13,000 per
mile or more, depending upon the
need to purchase right-of-way. Re-
surfacing bike paths may cost
about $50,000 per mile. A full-time
bicycle coordinator may require up
to $50,000 per year, including
overhead.3

PROGRAMS IN OPERATION

The city of Davis has long been
famous for its bicycle use — over
25% of the travel in Davis is by
bicycle.4 While the large university
student population and flat terrain
contribute to the high bicycle use,
the city’s commitment to providing

Contact: Debra Wright, Assistant
Planner, Community Development
Department, City of Davis, 23 Rus-
sell Blvd., Davis, CA 95616,
(916) 757-5610.

The Bicycle Program Office for the
city of San Diego has a full-time
bicycle coordinator who imple-
ments and updates the city’s Master
Bikeway Plan. The office reviews
development proposals and spe-
cific community plans to make sure
bicycle facility requirements are
met. Facilities are funded by devel-
opers, a county-wide half-cent
sales tax, and state funds. The
office also works to provide park-
ing at major activity centers, pro-
vides information to the public,
resolves bicycle access problems,
and develops bicycle safety pro-
grams.
Contact: Michael E. Jackson, Bi-
cycle Coordinator, Engineering &
Development Department, City of
San Diego, 1222 First Ave., M.S.
503, San Diego, CA 92101,
(619) 236-6064.

The city of Palo Alto dedicated its
bicycle route system in 1972, one
of California’s first. The system is
based upon the Bikeways Master
Plan and includes bike paths and
lanes, bike bridges, and parking
facilities. Bicycle use is high in the
city, over 10% of the residents and
4% of the workers commute by
bicycle.6 Nearly 20% of the 400
employees at the Xerox Research
Center in Palo Alto bike to work, a
result of the city’s network of bike
routes and bike racks, showers
(with towel service) and lockers
provided by Xerox.7

Palo Alto’s general plan identifies
implementation programs for com-
pleting the Bikeways Master Plan,
developing bicycle boulevards,
removing traffic control impedi-
ments and physical barriers to

bike lanes, paths, turn lanes, and
detection loops is also a meaning-
ful factor. This is revealed by the
fact that bicycle use by junior high
and high school students is two
and eight times higher, respec-
tively, than in nearby Woodland, a
town with the same terrain and
weather but fewer bicycle
facilities.5

❝Bikeways will be
most successful in
reducing automobile
travel in
communities with
complementary
policies such as bike
parking, shower and
lockers at job sites,
trip reduction
ordinances...❜❜

Davis’ circulation element of the
general plan includes bicycle
policies, and the city’s street stan-
dards require that bicycle facilities
be considered in the design of all
arterial and collector streets. Bike
lanes must be seven feet in width
and bike paths must be 10 feet
wide. There are 36 miles of bike
lanes and 24 miles of bike paths in
place. The city also maintains a
strong safety program, including
bicycle curriculum and safety train-
ing in schools.
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Contact: Rick Blunden, Chief,
Caltrans Office of Bicycle Facilities,
1120 N Street, Sacramento, CA
95814, (916) 653-0036. Local
Caltrans districts also have bicycle
offices.

Bikeway Planning and Design
Standards, (July 1990) are available
for $6.
Contact: Caltrans, Office of Bicycle
Facilities, 1120 N Street, Sacra-
mento, CA 95814, (916) 653-0036.

John Forester, Bicycle Planning
(MIT Press, 1983).

Bicycle Forum is a quarterly jour-
nal for bicycle planners and ad-
vocates.
Contact: Bicycle Forum, P.O. Box
8308, Missoula, MT 59807,
(406) 721-1776.

The Bicycle Federation of America
serves as a clearinghouse for infor-
mation on all aspects of cycling
and publishes Selecting and Desig-
nating Bicycle Routes: A Hand-
book. Contact: Bicycle Federation
of America, 1818 R Street N.W.,
Washington, D.C. 20009,
(202) 332-6986.

bicycle travel, requiring bicycle
storage facilities, improving safety
near schools, encouraging educa-
tional programs, and developing
bicycle routes in industrial areas. In
1982 the city established a bicycle
boulevard on an existing street by
removing or reversing stops signs
and installing barriers to discour-
age through automobile traffic. As
a result, bicycle travel on the street
increased dramatically and acci-
dents were reduced.8 The zoning
ordinance requires bicycle access
to drive-in facilities. The city has a
policy to install bicycle detection
loops at signalized intersections
and distributes a flyer to residents
about how to use the loops
correctly.
Contact: Gayle Likens, Transporta-
tion Division, City of Palo Alto,
P.O. Box 10250, Palo Alto, CA
94303, (415) 329-2136.

RESOURCES

The California Department of
Transportation (Caltrans) has an
Office of Bicycle Facilities that pro-
vides technical advice and inform-
ation on state funding sources.

The League of American
Wheelmen is a membership orga-
nization providing a variety of
services.
Contact: League of American
Wheelmen, 190 W. Ostend St.,
Suite 120, Baltimore, MD, 21230-
3755, (410) 539-3399.

Local Solutions to Global Pollution
offers a packet of information on
bicycle legislation.
Contact: Local Solutions for Global
Pollution, 2121 Bonar Street,
Studio A, Berkeley, CA 94702,
(510) 540-8843.

The Global Cities Project pulishes
Building Sustainable Communities:
An Environmental Guide for Local
Government, Transportation: Effi-
ciency and Alternatives.
Contact: The Global Cities Project,
2462 Fillmore Street, San Fran-
cisco, CA 94123, (415) 775-0791.

FUNDING SOURCES

California’s Transportation Devel-
opment Act, Article 3 permits up
to 2% of each county’s transit allo-
cation to be applied to bicycle and
pedestrian projects, administered
through the regional transportation
planning agency.

Caltrans’ Office of Local Streets
and Roads allocates the Bicycle
Lane Account, funded through
excise taxes on motor vehicle fuel.

Proposition 116 (the Clean Air and
Transportation Improvement Act),
approved by voters in 1990, will
provide $20 million over 20 years
for local agencies to develop facili-
ties for bicycle commuters. Contact
Caltrans’ Office of Bicycle Facilities
(916) 653-0036 or your local
Caltrans district office.
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Also approved by voters in 1990,
Proposition 111 (the Traffic Con-
gestion Relief and Spending Limita-
tion Act) created a $3 billion Flex-
ible Congestion Relief Program.
Bicycle projects are eligible for this
funding, but they must be included
in the Regional Transportation Im-
provement Program and the
county’s Congestion Management
Program. Contact your regional
transportation planning agency.

Caltrans allocates at least $360,000
per year from the State Highway
Account for bicycle facilities. Large
projects (over $300,000) must be
identified in the State Transporta-
tion Improvement Program. Funds
for small projects are allocated by
Caltrans district offices.

The Intermodal Surface Transpor-
tation Efficiency Act (ISTEA) of
1991 provides funds for bike facili-
ties. Contact your regional trans-
portation planning agency, Cal-
trans’ Office of Bicycle Facilities, or
the U.S. Department of Transpor-
tation’s Bicycle and Pedestrian
Program, 400 Seventh St., SW,
Washington, D.C., 20590,
(202) 366-2761.

Projects providing access for bi-
cycles to transit facilities are eli-
gible for Section 3, 9, and 18 fund-
ing from the Federal Transit
Administration.

Other potential sources include de-
veloper impact fees, parking sur-
charges or taxes, county half-cent
sales tax funds, and motor vehicle
registration surcharges (also known
as AB 2766 or AB 434 funds, avail-
able through air districts in many
areas). Ä
RELATED POLICIES

L.3.2 Bicycle Parking and
Facilities

L.2.3 Integrated Circulation
System
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1 U.S. Department of Transportation, Personal Travel in the U.S. Volume II: A Report on Findings from the 1983-1984 Personal Transporta-
tion Study, November 1986, Tables E-40 and E-41.  Trip types not included are doctor/dentist, vacation, pleasure driving, and other.

2 Personal communication, Rick Blunden, Chief, Caltrans Office of Bicycle Planning, January 1992.  Costs for bike paths include grading
and paving; not landscaping, amenities, land, or lighting.

3 Santa Clara County Transportation Agency, Transportation 2000 Working Paper 11 -Bicycle Element, prepared by Alan Wachtel, January
1987.

4 DeLeuw, Cather study cited in City of Davis, Development of Bicycle Facilities Interim Status Report,
November 1977.

5 ibid.
6 Santa Clara County Transportation Agency, Transportation 2000 Working Paper 11 - Bicycle Element,

prepared by Alan Wachtel, January 1987, citing 1980 Census data.
7 Brittle, Chris, Natalie McConnell, and Shanna O’Hare, Traffic Mitigation Reference Guide, (Metropolitan

Transportation Commission: Oakland, CA), 1984.
8 City of Palo Alto, Staff Report: Bicycle Boulevard Demonstration Study - Evaluation, December 9, 1982.
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recreational uses, and employ-
ment sites. Exceptions could in-
clude gas stations and other uses
unlikely to need bike parking.

? Provide parking at City/
County facilities. Bike lockers
should be installed at all facilities
for employees. Conduct a survey
to estimate use to determine the
number to install. Install secure
racks at all public facilities.

? Work with the transit agency
to install bike racks and lockers
at rail stations, park-and-ride
lots, and bus transit centers.

? Require showers and lockers
in new developments. Revise the
zoning code to require large new
commercial and industrial de-
velopments (e.g. over 10,000 or
50,000 square feet) to provide
shower and clothes locker
facilities.

? Install bike parking in
existing areas. Install bike racks
on public sidewalks and in pub-
lic parking areas in downtown
and other commercial areas.
Work with businesses to install
parking at existing employment
sites. Provide building owners
with information on parking

In addition to a network of safe
roadways and bikeways, cyclists
need secure parking at their desti-
nations. Facilities for changing and
showering at job sites also can en-
courage more cycling to work.
Local governments can require and
encourage these facilities in new
developments and existing areas.

GENERAL PLAN LANGUAGE IDEAS

? All City/County facilities
shall include an adequate
amount of secure bike parking
for employees and visitors.

? The City/County shall require
new employment centers, com-
mercial buildings and multifam-
ily housing to include adequate
and secure bike parking. Large
employment sites shall be re-
quired to include showers and
lockers for employees.

? The City/County shall iden-
tify existing commercial areas
that need additional bike parking
and pursue installation. This will
include City/County purchase
and installation of bike racks or
lockers in public areas, along
with encouraging existing build-
ing owners to install racks and
lockers.  Public installation will
include park-and-ride lots, tran-
sit stops and transit stations.

IMPLEMENTATION IDEAS

? Amend the zoning code to
require secure bike parking.
Requirements are usually ex-
pressed as a ratio between bi-
cycle and automobile parking —

one bike parking space for every
10 vehicle spaces, for example.
However, if vehicle parking re-
quirements are reduced to en-
courage the use of alternative
modes (see Policy T.1.4 Reduce
Employee Parking), this method
may result in too few spaces for
bicycles. Standards can be based
on the expected number of em-
ployees and visitors to the site or

POLICY L.3.2
BIKE PARKING AND FACILITIES

. ❝...about 80% of
the emissions from a
five-mile round trip
come from starting
and turning off the
engine, if the engine
is cold when
started.❜❜

the building’s size. The code
also should establish design
specifications (e.g. adequate
clearance, safe and convenient
location). Lockers are best for
long-term parking by employees.
Racks are adequate for short-
term parking. Requirements
should apply to most land uses,
including multi-family housing,
retail, entertainment, and

PLANNING GUIDE
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PARK

ECONOMICS

The cost of installing bicycle park-
ing will depend upon the type of
parking and the location. Costs will
be lower if bicycle parking is in-
cluded in the building’s original
design. Bike racks may cost from
$50-500 per parking space and
lockers may cost $1,500 and up for
a high-quality, double unit.6 These
costs are far less than the cost of
automobile parking, which ranges
from $1,000 to over $12,000 per
space, excluding the cost of the
land (see Policy T.1.4).  The cost of
installing bike parking, showers,
and lockers at a new development
may average $20,000.7 If a health
club is included in the office devel-
opment, access to the showers and
lockers could be made available to
bicycle commuters.

PROGRAMS IN OPERATION

The city of Palo Alto is known for
its progressive bicycle policies. The
city requires specific amounts of
high security bike parking for most
land uses, usually 10% of the num-
ber of auto parking spaces. One
space per unit is required for apart-
ments. Employee shower facilities
must be provided in new medical,
professional, financial and general
business office buildings and addi-
tions over 10,000 sq. ft.. New
buildings and additions over
25,000 sq. ft. used for retail, per-
sonal, and eating and drinking ser-
vices must also provide showers.
Contact: Gayle Likens, Transporta-
tion Division, City of Palo Alto,
P.O. Box 10250, Palo Alto, CA
94303, (415) 329-2136.

The city of Los Angeles recently
adopted bicycle parking, shower
and locker requirements for new
developments. Developers of office
and industrial buildings over
50,000 sq. ft. must provide showers

options. Include bike parking as
a requirement in a trip reduction
ordinance (see Policy T.1.1 Trip
Reduction Ordinances).

? Encourage employers to pro-
vide additional support facilities
and incentives. Employers, in-
cluding the City/County, could
loan tools for repairs when need-
ed on-site, offer bike helmets
and lights to bicycle commuters,
sponsor speakers on cycling, re-
imburse employees for use of
personal bicycles for business
travel, and offer company-own-
ed bicycles for business travel.
(See Policies T.1.1 Trip Reduct-
ion Ordinances and T.1.9 Re-
ducing City/County Employee
Commute Trips.)

ENERGY SAVINGS

Less than 1% of all trips are made
by bicycle in the U.S..  However,
over 60% of all vehicle trips are
five miles or less (one-way), repre-
senting 18% of the total vehicle
miles travelled (VMT).1 If just 5% of
these trips were made by bicycle
instead of car, VMT would drop by
about one percent. Fuel use would
probably drop by more than 1%

because short trips at slow speeds
are less fuel efficient than longer
trips at higher speeds.

Over half of all work trips in the
U.S. are five miles or less.2 If a
commuter travelling this distance
switched from driving alone to
bicycling an average of three days
per week, about 40 gallons of gas-
oline would be saved per year.3 If
transit riders switched from driving
to the rail station or park-and-ride
lot to bicycling, additional fuel sav-
ings are possible.

With adequate facilities and a net-
work of bicycle lanes and paths,
bicycle use at employment sites
can be quite high. At the Xerox Re-
search Center in Palo Alto nearly
20% of the 400 employees bike to
work.4

ENVIRONMENTAL BENEFITS

Short trips produce disproportion-
aly more air pollutant emissions
because of the effect of starting a
cold engine. For example, about
80% of the emissions from a five-
mile round trip come from starting
and turning off the engine, if the
engine is cold when started.5

While VMT may only be reduced
1% by switching from car to bike
for short trips, emission reductions
should be higher. Encouraging
cycling to transit stations will yield
additional benefits. If an employee
switches from driving alone to us-
ing transit two days a week emis-
sions will only be reduced by
about 10% if the person drives a
car one mile each way to and from
the transit stop. In contrast, emis-
sions are reduced 40% if the
person bicycles.
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and lockers as must developers of
retail buildings over 100,000 sq. ft..
Bicycle parking must be provided
in buildings over 10,000 sq. ft., at a
ratio of two bike spaces for every
100 vehicle spaces.
Contact: Alan Rifkin, Principal
Planner, City of Los Angeles, De-
partment of Transportation, 200 N.
Spring Street, Room 1200, Los
Angeles, CA 90012,
(213) 485-7200.

RESOURCES

Caltrans’ Office of Bicycle Facili-
ties can provide assistance to local
governments.
Contact: Rick Blunden, Caltrans,
1120 N Street, Sacramento, CA
95814, (916) 653-0036.

Regional ridesharing agencies such
as RIDES in the San Francisco Bay
Area and Commuter Transportation
Services in the Los Angeles area
can provide information on bicycle
commuting. A list of ridesharing
agencies is included in the
Appendix.

Bicycle Parking (6th edition, 1983)
is an excellent source of informa-
tion on bicycle parking for local
governments, including sections on
planning considerations and inter-
modal travel. The author also offers
an up-to-date list of bicycle parking
products.
Contact: Ellen Fletcher, 777-108
San Antonio Road, Palo Alto, CA
94303, (415) 494-8943.

U.S. Department of Transportation,
Bicycle and Pedestrian Program,
400 Seventh St., SW, Washington,
D.C. 20590, (202) 366-2761.

Local Solutions to Global Pollution
offers a packet of information on
bicycle legislation.
Contact: Local Solutions for Global
Pollution, 2121 Bonar Street, Stu-
dio A, Berkeley, CA 94702,
(510) 540-8843.

ENDNOTES:

1 U.S. Department of Transportation, Personal Travel in the U.S., Volume II, A Report on Findings from the 1983-1984 Nationwide Personal
Transportation Study, November 1986.

2 ibid.
3 Assuming 50 work weeks, average 5 miles round trip distance, and 19 miles per gallon.
4 Brittle, Chris, Natalie McConnell, and Shanna O'Hare, Traffic Mitigation Reference Guide, (Metropolitan

Transportation Commission: Oakland, CA), 1984.
5 Using emission factors in the Appendix, assuming 15 mph and 1994 factors.
6 Personal communication with Ellen Fletcher, January 1992 and Gayle Likens, City of Palo Alto, February 1992.
7 “Commuting Cyclists Looking for a Push,” The Daily Breeze, August 12, 1990.

City Cyclist is a bimonthly newslet-
ter for bicycle advocacy.
Contact: John Orcutt, Transporta-
tion Alternatives, 92 St. Marks
Place, New York, New York
10009, (212) 475-4600.

Several bicycle organizations pro-
vide information on bicycle com-
muting, including:

Bicycle Federation of America,
1818 R Street N.W., Washington,
D.C., 20009, (202) 332-6986.

League of American Wheelmen,
190 W. Ostend St., Suite 120, Bal-
timore, MD, 21230-3755,
(410) 539-3399. Ä
RELATED POLICIES

L.3.1 Bikeways
T.1.1 Trip Reduction Ordinances
T.1.9 Reducing City/County

Employee Commute Trips

ST
ATE OF CALIFORNIA

ENERGY COMMISSION



NOTES

ENERGY
AWARE
PLANNING GUIDE



POLICY L.3.3    ENERGY-AWARE PLANNING GUIDE

POLICY L.3.3
PEDESTRIAN FACILITIES

Most people will not walk to the
store, post office, transit stop,
school, work or other destinations
unless a safe, pleasant and direct
route is available. Unfortunately,
most suburban development maxi-
mizes convenience for the automo-
bile driver, not the pedestrian. A
suburban pedestrian often must
travel a route five times longer than
the direct distance.1 Furthermore,
each year accidents involving pe-
destrians account for about one out
of every six motor vehicle fatalities
and one out of 30 injuries.2

While paths are often provided for
recreational walking, these routes
do not always directly link com-
mon utilitarian destinations. Pedes-
trian facilities (sidewalks, paths,
crosswalks, etc.) and amenities
(benches, landscaping, fountains,
etc.) must be provided to make
walking more attractive than driv-
ing for all types of trips.

GENERAL PLAN LANGUAGE IDEAS

? It is the objective of the City/
County to: 1) make walking a
reasonable alternative to ve-
hicles for short trips 2) make
walking in combination with
transit a reasonable alternative
for longer trips 3) provide
accessible pedestrian facilities
for all residents and visitors, in-
cluding the mobility-impaired.

? The City/County shall de-
velop a master plan for pedes-
trian facilities and amenities in
new and existing areas of de-
velopment. [Include the plan in
the Circulation Element.]

Elements of the plan shall be
incorporated into all applicable
zoning, building, and subdivi-
sion regulations. Objectives are
to:

1)   Provide safe and convenient
pedestrian links between resi-
dences, transit stops and com-
mercial, public, educational and
recreational activities.

2)   Ensure that pedestrian routes
are direct and free of barriers,
including barriers to the blind
and mobility-impaired.

3)   Reduce accidents between
and among motor vehicles, pe-
destrians, and bicyclists.

❝...while trips
under one-half mile
make up less than
1% of the total
vehicle miles
travelled (VMT),
they can make up
about 6% of the
total emissions from
household travel.❜❜

4)   Clearly delineate safe
pedestrian routes.

5)   Provide sidewalks, paths and
walkways with reasonable
grades, adequate clearance, safe
lighting and interesting landscap-
ing and streetscapes that rein-
force neighborhood identity.3

? All new development shall
include direct, safe and pleasant
pedestrian routes connecting
new and existing origins and
destinations.

? The City/County shall seek
the cooperation of existing pro-
perty owners to improve pedes-
trian facilities and amenities in
developed areas according to the
master plan.

IMPLEMENTATION IDEAS

? Designate a pedestrian
advocate. At least one person
within the local government
should be responsible for pedes-
trian planning and advocacy,
including: preparation of pedes-
trian plans and studies; review-
ing development plans to ensure
pedestrian access; and respond-
ing to citizen inquiries.

PLANNING GUIDE

ENERGY
AWARE
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(PUD) zoning or overlay districts
to require pedestrian amenities
in specific areas.

? Integrate pedestrian plan-
ning throughout the site plan
review process. Pedestrians
should be considered from the
start of the planning process.
Based upon the master plan and
design guidelines, develop a
checklist to use in the review
process.4 Distribute the checklist
and design guidelines to devel-
opers before they submit plans.

? Require developers to
include pedestrian facilities and
amenities. Require developers to
install facilities (particularly side-
walks) and certain amenities
(such as landscaping) or pay a
fee for installation. Density bon-
uses or other incentives could be
offered to developers installing
more than the minimum facili-
ties and amenities.

? Consider pedestrians when
designing intersections, inter-
changes, street widenings and
new streets.

? Require EIRs to analyze im-
pacts on pedestrians. EIRs for
roadway projects should include
pedestrian impact analysis and
mitigation measures.

? Identify and correct special
problem areas. Keep adequate
records of pedestrian accidents
to pinpoint problem areas. Con-
duct special studies in these
areas and implement solutions.

? Maintain pedestrian facili-
ties. First, design durable and
easy-to-maintain pedestrian
facilities. Next, establish a reg-
ular inspection and maintenance
schedule. Provide other depart-
ments and utilities with forms to

notify the Public Works Depart-
ment of problems, such as crack-
ed sidewalks.

? Promote mixed-use develop-
ments. See “Related Policies.”

TRANSPORTATION BENEFITS

Several studies indicate that improv-
ing pedestrian design and access
could reduce certain categories of
short auto trips by 20-50%. Nation-
wide, 7% of vehicle trips to work
and 11% of non-work vehicle trips
are less than one-half mile.5 If 20-
50% of these short trips were made
on foot instead of driving, total
vehicle trips would be reduced by
2-5%.6

A survey of nearly 4,000 people in
five U.S. urban and suburban areas
found that improving pedestrian
facilities would increase the number
of walking trips. The results are
shown below.7 The survey indicates
that short trips to work by car would
decrease 20% and auto trips to
shopping-personal business (PB)
would decline 18% with added
pedestrian facilities, including path-
ways adjacent to all major road-
ways separated by landscaping,
sidewalk repairs, lighting, amenities
and pedestrian-activated traffic
signals. In suburban employment
centers around Houston, only 20%

Existing

PERCENTAGE OF SURVEY
 RESPONDENTS CHOOSING

 WALKING VS. DRIVING

With
Pedestrian
Facilities

Walk to shop-PB 18% 33%
Drive to shop-PB 69% 51%
Walk to work 14% 30%
Drive to work 72% 52%

? Appoint a citizen task force.
The task force can help develop
pedestrian plans, review devel-
opment proposals and perform
sidewalk inventories or other
planning tasks when staff is un-
available.

? Develop a master plan and
design guidelines for pedestrian
facilities. The plan should in-
clude: 1) a pedestrian circulation
network 2) design guidelines and
standards for pedestrian facilities
(sidewalks, crosswalks, etc.) and
amenities (landscaping, benches,
etc.) 3) a detailed list of steps to
implement the plan, including
responsible departments, fund-
ing and deadlines. Address the
American's with Disabilities Act
and needs for fire and police
access.

? Develop more detailed plans
for areas needing special co-
ordination. This could include
the downtown, a transit station,
shopping mall or office park.

? Improve existing areas.
Install amenities, fill gaps in
sidewalk links and perform other
enhancements identified in the
master plan. Construct sidewalk
"chokers" or bulbs that reduce
crossing distance at intersec-
tions. Raised sidewalks across
intersections can improve safety
and use. Provide "push buttons"
for pedestrians to actuate traffic
signals.

? Incorporate pedestrian plan
requirements into specific plans
and zoning, building, and sub-
division regulations. In doing so,
make sure standards and guide-
lines are flexible, while still pro-
viding access for the mobility-
impaired. Over-regulation can
stifle innovative design. Consider
using planned unit development
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ing signals, etc.) and amenities
(benches, landscaping, etc.) in ex-
isting areas will vary.

Some households can operate with
only one car instead of two, if ac-
cess for walking, bicycling and
transit is adequate. For new cars,
savings could range from $3,500 to
$4,700 per year in ownership costs
(insurance, finance charges,
license, etc.)  and 8.1 to 11.1 cents
per mile in operating costs.13

FUNDING SOURCES

Several sources of funding should
be considered for pedestrian facili-
ties and amenities in new and ex-
isting development, including:

• Capital Improvement
Program

• Highway project funding:
      some new and improved

facilities could be incorpo-
      rated into adjacent highway
      projects

• Community Development
Block Grants

• Development impact fees

• Special assessment districts

• Donations from citizens or
organizations

• Intermodal Surface Transpor-
tation Efficiency Act

PROGRAMS IN OPERATION

The city of Bellevue, Washington,
has taken steps toward a more

Sidewalk flares can cut the time exposure to the traffic lanes virtually in half in some cases.

of the non-work trips made by
workers were on foot, even though
shops and services were within
walking distance, compared to
66% in the central business district.
A lack of connecting sidewalks and
pedestrian amenities accounted for
much of the difference.8 Another
study found that a dense develop-
ment with continuous pedestrian
facilities resulted in one-fourth of
the mid-day trips being made on
foot, compared to only 6% else-
where.9

ENERGY AND ENVIRONMENTAL
BENEFITS

Perhaps the best way to reduce
automobile emissions is to reduce
the number of cold starts because
pollutant emissions are significantly
affected by the number of trips. For
example, almost 95% of the emis-
sions from a one-half mile trip
come from starting and turning off
the engine, if the engine is cold
when started.10 Therefore, while
trips under one-half mile make up
less than 1% of the total vehicle
miles travelled (VMT), they can
make up about 6% of the total
emissions from household travel.
Reducing these trips by 20-40%,
would reduce emissions by about
1-2%.11 Reductions in overall hous-
ehold gasoline consumption,
which is more closely tied to travel
distance, would probably be closer
to 1%.

ECONOMICS

Providing additional or improved
pedestrian facilities in a new devel-
opment will increase costs to the
developer. However, when inte-
grated into site plans from the out-
set, pedestrian facilities can add to
the marketability of the develop-
ment.12 The costs of installing ped-
estrian facilities (sidewalks, cross-
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walkable downtown by adopting
specific design guidelines and in-
centives. Under the land use code,
new development and substantial
remodelling projects in the central
business district must provide a
minimum amount of amenities. In
most cases, developers can in-
crease the floor area ratio and
building height by providing addi-
tional amenities, such as plazas,
awnings and arcades for weather

protection, public restrooms, pe-
destrian-oriented retail services on
street frontages.14 Developers who
contribute to the city’s “Major Ped-
estrian Corridor,” a corridor limited
to foot traffic with a transit center at
one end, receive large bonuses.

The city developed design guide-
lines to supplement criteria in the
land-use code. For example, along
many central business district

• Connections should be direct. The practical one-way limit for most walking trips is 3,000 feet,
about 10 - 12 minutes for the average person.  Buildings should be close together, without parking
lots or multi-lane boulevards separating common origins and destinations. In long-range develop-
ment, keep open the possibility of providing direct connections, requiring mid-block or cul-de-sac
easements, for example.

• Clearly delineate pedestrian paths.
• Provide amenities. Where appropriate, include trash and recycling cans, benches, mail boxes,

information kiosks, drinking fountains, decorative fountains, trees and planter boxes with flowers.
Avoid too much clutter. In hot climates, trees are a necessity. Mini-parks and plazas also can
enhance the pedestrian environment.

• Maximize safety. Minimize the number of points where pedestrians and vehicles must cross paths.
Provide adequate lighting. Pathways that are visible from parking lots, buildings and streets can
enhance safety. Provide for fire and police access.

• Make it interesting.  Types of paving, lampposts, parking meters, fire hydrants and amenities can
reinforce neighborhood themes and provide an interesting environment for pedestrians.

• Provide sidewalks. Pedestrian accidents are about twice as likely to occur on roadways without
sidewalks. Sidewalks should be provided on both sides of the street in all developed areas, except
where residential densities are below one unit per acre. Fill missing links in existing sidewalk
systems. Sidewalks should be wide enough to minimize congestion and provide separations from
cars, but not so wide as to appear empty and desolate.17 Separate sidewalks from the street with
planting strips.

• Install crosswalks. Crosswalks enhance safety. However, motorists may lose respect for pedestrian
regulations if crosswalks are located at a large number of intersections where motorists rarely
encounter pedestrians. Criteria for installation should depend upon the size of the community.

• Install and maintain pedestrian signal indicators. Push buttons can be used where full-time signals
are not necessary. Time the signals to respond in a reasonable time, such as 30 seconds. Provide
push buttons in medians in extra wide streets.

• Ensure adequate crossing time at signalized intersections.
• Minimize crossing distances at intersections. Install medians or refuge islands at multi-lane inter

sections. Use sidewalk “flares” (pavement extends into the street to the edge of the parking lane).
Reducing street widths and curb radii minimizes distances and slows traffic.
(See Policy L.2.1, Street Widths and pavement).

• Minimize curb cuts. Curb cuts are where driveways interrupt the sidewalk, creating safety
problems.

"PEDESTRIAN-FRIENDLY" DESIGN 16

corridors, developments must
include windows with visual ac-
cess, multiple entrances, canopies,
awnings or arcades, walls that abut
the sidewalks (to define and en-
close the street corridor) and differ-
ent architectural features or materi-
als at the ground or lower levels.
Applicants must submit a concep-
tual master plan that indicates how
the guidelines will be met.
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Contact:  Dan Stroh, Senior Planner,
City of Bellevue Planning Depart-
ment, P.O. Box 90012, Bellevue,
WA  98009-9012, (206) 455-6880.

To promote walking in the high
density development located at a
rail station, developers in Bethesda,
Maryland, must provide improve-
ments such as seating, special pav-
ing, lighting and street trees. Devel-
opers can increase density if addi-
tional amenities are provided. A
continuous pedestrian pathway
links several outdoor spaces includ-
ing a calendar wall of local events.15

Contact: Donald A. Downing,
Planning Coordinator, Community
Planning Division, Maryland-
National Capital Park and Planning
Commission, 8787 Georgia Ave-
nue, Silver Spring, MD 20910-3760,
(301) 495-4555.

RESOURCES

U.S. Department of Transportation,
Federal Highway Administration,
Planning Design and Maintenance

Contact: Transportation Research
Board, National Research Council,
2101 Constitution Ave. N.W.,
Washington, D.C. 20418, Phone:
(202) 334-3214, Fax:
(202) 334-2519.

U.S. Department of Transporta-
tion, Bicycle and Pedestrian Pro-
gram, 400 Seventh St., SW, Wash-
ington, D.C. 20590,
(202) 366-2761. `
RELATED POLICIES

L.1.2 Shops/Services within
Walking Distance of
Homes

L.1.3 Shops/Services at
Worksites, Transit, and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.1.5 Density near Transit: Jobs
L.1.7 Design for Transit Access
L.2.1 Street Widths and

Pavement
L.2.2 Street Trees
L.2.3 Integrated Circulation

Network
L.3.1 Bikeways

of Pedestrian Facilities, March
1989 (FHWA-IP-88-019). Brian
Bowman, John Fruin, Charles
Zegeer, authors. This is an excel-
lent handbook for traffic engineers
and planners.
Contact: NTIS, 5285 Port Royal
Road, Springfield, VA 22164, (703)
487-4650. Order by PB No.
89194849/AS.

S.A. Smith, et al, Planning and
Implementing Pedestrian Facilities
in Suburban and Developing Rural
Areas, National Cooperative High-
way Research Program Report
294A and 294B, 1987. The Re-
search Report (294A) provides a
thorough summary of pedestrian
issues and solutions, with specific
recommendations for local govern-
ments regarding a number of land
uses. The State-of-the-Art Report
(294B) includes more detailed
background information on 28 case
studies, accident statistics,
photographs and an annotated
bibliography.

1 U.S. Department of Transportation, Federal Highway Administration, Planning Design and Maintenance of Pedestrian Facilities, March
1989.

2 Smith, S.A., et. al., Transportation Research Board, National Cooperative Highway Research Program Report 294A, Planning and
Implementing Pedestrian Facilities in Suburban and Developing Rural Areas, Research Report, June 1987.  Hereinafter cited as NCHRP
Report 294A.

3 Adapted from the master transportation plan of Arlington County, VA, as cited in NCHRP Report 294A.
4 A sample checklist appears in NCHRP Report 294A, page 23.
5 U.S. Department of Transportation, 1983-94 Nationwide Personal Transportation Study, Volume II, Tables E-52 and E-115.
6 Of trips 28% are work trips and 72% non-work trips.
7 Robinson, Ferrol O., Jerry L. Edwards, and Carl E. Ohrn, “Strategies for Increasing Levels of Walking and Bicycling for Utilitarian

Purposes," Transportation Research Record 743, 1980.
8 Cervero, Robert, America’s Suburban Centers: A Case Study of the Land Use Transportation Link (U.S. Department of Transportation),

January 1988, p. 150.
9 Hooper, Kevin, “Travel Characteristics at Large-Scale Suburban Activity Centers: Status of Current Research.”
10  Using emission factors in Appendix, assuming 15 mph and 1994 factors.
11  Calculated using emission factors in Appendix and trip data from 1983-84 Nationwide Personal Transportation Study. Assumptions: all

work trips involve cold starts; half of non-work trips involve cold starts; trips one mile and less average 15 mph; trips 2-5 miles average
25 mph; trips over five miles average 35 mph.

12  NCHRP Report 294A.
13  American Automobile Association, Your Driving Costs, 1991 edition.
14  City of Bellevue, Land Use Code, Section 20.25.
15  Smith, S.A., et. al., Transportation Research Board, NCHRP Report 294B, Planning and Implementing Pedestrian

Facilities in Suburban and Developing Rural Areas, State-of-the-Art Report, June 1987.
16  Except as noted, ideas extracted from Smith et. al. and NCHRP Report 294A, op cit.
17  Sidewalk guidelines are provided in Smith et. al. and NCHRP Report 294A.

ENDNOTES:
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POLICY L.4.1                                                                                                                                           ENERGY-AWARE PLANNING GUIDE

City councils and planning com-
missions often are asked to react to
proposals for a single housing de-
velopment or a single shopping
center.  These one-at-a-time assess-
ments limit the ability to plan com-
prehensively.  As an alternative,
cities and counties can establish
general plan policies which set the
tone for large-scale new develop-
ment, infill and redevelopment pro-
jects.  General plan policies of this
sort can include specific commu-
nity design policies which foster
pedestrian- and transit-oriented
development.  Without such poli-
cies, cities and counties are not
able to make sure that neighbor-
hoods or communities consistently
contain a mixture of shops, hous-
ing, work places, schools, parks
and civic facilities essential to pe-
destrian- and transit-oriented plan-
ning.  These policies can be imple-
mented through the use of specific
plans, zoning and redevelopment.

GENERAL PLAN LANGUAGE IDEAS

? All new urban growth shall
be planned in the form of com-
plete and integrated communi-
ties (or neighborhoods) contain-
ing the housing, shops, work
places, schools, parks and civic
facilities essential to the daily life
of residents. Community size
will be approximately 200 acres
to two square miles (1280 acres)
so that housing, jobs, daily
needs and other activities can be
within easy walking distance of
each other. The following exist-
ing areas [specify and illustrate

 POLICY L.4.1
CREATING COMPLETE, PEDESTRIAN- &
TRANSIT- ORIENTED COMMUNITIES

areas] contain neighborhoods
that can be enhanced to form
more complete communities
which are transit- and pedes-
trian-oriented and yet which
new land uses can be integrated
with the surrounding urban
fabric.

The City/County shall change
the zoning code, offer incentives
and implement other appropri-
ate measures to promote such
changes.  Before any new pro-
ject is approved, it must demon-
strate how it will contribute to
the formation of a complete and
integrated community as defined
above.

? Individual transit- and pedes-
trian-oriented development pro-
jects shall be designed to relate
to and integrate with existing or
planned development on sur-
rounding lands.

IMPLEMENTATION IDEAS

? Prepare Specific Plans for
neighborhoods where new
growth, infill or redevelopment
will be allowed to occur.
Specific plan law allows a local
government to write into a single
document all of the land use
specifications, fees and pro-
grams related to a particular site.
Through the use of the specific
planning process, the mixture of
uses crucial to pedestrian-orient-
ed design can best be assured.
Specific plans can be prepared
for both new and existing com-

PLANNING GUIDE

ENERGY
AWARE

munities. However, the conver-
sion of uses in a built-out area
may have to occur over a period
of many years, as existing build-
ings become obsolete or con-
version to preferred uses be-
comes economically attractive.

? Prepare design guidelines
defining the desired density and
mix of uses. If carefully drawn
and faithfully enforced, design
guidelines can help assure that
new developments will reflect
the characteristics considered to
be most important to transit- and
pedestrian-friendly neighbor-
hoods.

? Adopt a Traditional Neigh-
borhood Development (TND)
Ordinance1. In most communi-
ties, existing zoning codes in-
advertently prevent the develop-
ment of walkable, mixed-use
neighborhoods.  The TND or-
dinance is designed to allow a
builder to recreate a traditional,
pre-World War II design. The
communities that have adopted
such an ordinance present it as a
one page blueprint prescribing
the neighborhood size; location
of shops, workplaces, schools
and residences;  street size;
building size and character; the
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provisions of squares and parks
and the location of civic
buildings.

ENERGY SAVINGS

Pedestrian-oriented design offers
people the choice of walking or
driving a car.  Experience in several
communities shows that residents
will walk. A 1974 study prepared
by the Real Estate Research Corpo-
ration determined that, in a com-
munity of 10,000 housing units, re-
sidents of more compact, mixed-
use development would use half
the gasoline consumed for trans-
portation as compared to residents
of a comparably sized, suburban,
low-density development (6.5 mil-
lion gallons per year as compared
to 13.1 million gallons per year).2

ENVIRONMENTAL BENEFITS

Reducing fuel consumption directly
reduces carbon dioxide and other
air pollutant emissions. For exam-
ple, for every one gallon of gaso-
line saved, about 23 fewer pounds
of CO2 are created.3

ECONOMICS

Reducing fuel consumption results
in direct economic savings. Using
the figures from the Real Estate Re-
search Corporation study mention-
ed above, if gas is assumed to cost
$1.20 per gallon, each resident will
save $660 per year in transporta-
tion fuel costs. Even more can be
saved if the family is able to reduce
the need for a second car. Accord-
ing to a 1986 study by the US De-
partment of Transportation, a se-
cond car requires about $7,000 in
annual gross income.

Public infrastructure costs, includ-
ing new streets, street repaving,
natural gas pipes and utility wires
are less per housing unit in

compact developments.  Houses
built in sprawl may cost from 40 -
400% more to serve.4

If, to assure the formation of com-
plete communities, a specific plan
is prepared,  the city or county will
save money. This one-time plan-
ning effort avoids city/county staff
time in processing individual de-
velopment proposals and project
EIRs. The cost of preparing the plan
and EIR can be paid for through

developer fees. It also helps local
governments avoid inefficient over-
or under-sizing of streets, sewers,
water lines and such by precisely
correlating land uses with support-
ing infrastructure. Utilities may also
reduce infrastructure costs.

A specific plan can also save
money for the developer. Its use
can help assure approval of pro-
jects that meet terms of the specific
plan, saving time and money the

Neighborhood
TOD

Trunk
Line

Urban
TOD

Transit
Stop

Secondary
Area

Park &
Ride
Feeder
Bus Line

Other
Uses

Park & Ride

Park & Ride

Park &
Ride

Transit Oriented Developments (TODs) offer different types of growth for different conditions.
'Urban TODs' are located at primary transit points with an orientation to commercial and job
development.  'Neighborhood TODs' are located close to the primary transit system with an
orientation to housing, retail and services. 'Secondary Areas' of lower density housing,
schools and recreation surround TODs and are located within biking distances of a TOD.

SOURCE: Sacramento County TOD Design Guidlines, Peter Calthorpe and Larry Mintier.
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The required proportion of uses is designed to encourage pedestrain activity yet allow
flexibility to create TODs with different use emphases, such as primarily residential TODs
(Neighborhood TODs) and TODs which emphasize job-generating uses (Urban TODs).

SOURCE: Sacramento County TOD Design Guidelines, Peter Calthorpe, and Larry Mintier.

Contact: Jim Kennedy, Redevelop-
ment Director, Contra Costa Coun-
ty, 651 Pine Street, 4th Floor -
North Wing, Martinez, CA 94553-
0095, (510) 646-4076.

The town of Loomis is using the
specific plan as a tool for revitaliz-
ing their 490-acre town center
while creating a compact, mixed-
use, pedestrian-oriented commu-
nity core. The plan provides for
new residences (up to 12 units per
acre), businesses and shops while
strengthening the existing shopping
district and preserving the small
town character of the existing resi-
dential neighborhoods. Paths and
trails for equestrians, pedestrians
and bicycles provide direct access
to all destinations. Detailed arch-

itectural/ design guidelines have
also been prepared to assure “hu-
man scale” development. The plan
preserves existing open spaces on
the edge of town. The EIR of the
plan is currently under preparation.
Contact: Patricia C. Astleford, De-
puty Town Manager, P.O. Box
1327, Loomis, CA 95650,
(916) 652-1840.

Sacramento County has adopted
design guidelines which spell out
compact, mixed-use, “Transit
Oriented Development” (TODs) for
infill areas, revitalization areas and
metropolitan expansion areas. The
goal of the guidelines is to cultivate
communities that not only allow
easy access to transit, but make the
process of walking or biking to

developer often spends as trying to
satisfy the sometimes contradictory
wishes of citizens, city staff, com-
missions and council. Where a spe-
cific plan has been prepared, the
developer also avoids the cost of
preparing a project EIR.

PROGRAMS IN OPERATION

In 1981, Contra Costa County, in
partnership with the Bay Area
Rapid Transit District and the
Cities of Pleasant Hill and Walnut
Creek, jointly agreed to hire a con-
sultant to develop a specific plan
for a 125-acre site surrounding a
BART rail station. The plan, creat-
ing the Contra Costa Centre, was
formally adopted in 1983 by the
Contra Costa County Board of Sup-
ervisors.  It provides for over 3 mil-
lion square feet of office and retail
space and more than 2,300 resi-
dential units. A minimum density
requirement of 35 units per acre
was established.

The plan has been successful. A
total of 1.5 million square feet of
office space is already completed
in the area. The vacancy rate is
lower than in offices located else-
where in the county. More than
1,800 of the 2,300 housing units
have been constructed, with ap-
proximately 70% rental apart-
ments. Apartments lease faster and
for higher rental rates and maintain
lower vacancy rates than do their
counterparts in other areas.

Transit usage is higher among re-
sidents of housing in the plan area
than among the population at
large. A survey of residents at one
apartment development indicated
that more than 40% of residents
use transit on a regular basis for
their commutes, and nearly 60%
use it on a regular basis for non-
commute trips.

Neighborhood TODs Urban TODs

Public
Core
Housing
Office

•••

••• •••

•••

• • •

• •

• •

• •

• •
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transit and other local destinations
both safe and pleasurable. The
guidelines specify building heights,
upper story uses on retail sites,
building siting and design, set-
backs, permissible building facad-
es, street patterns, pedestrians and
bicycle systems, sidewalks, com-
mercial parking configurations and
many other design details.

Two categories of TODs have been
defined:  the Urban TOD contains
a higher percentage of job-generat-
ing uses. The Neighborhood TOD
contains somewhat lower densities
and a greater percentage of resi-
dential uses and local retail and
office uses. Within a Neighbor-
hood TOD, there must on average
be at least 12 units per residential
gross acre. Required densities in
the Urban TOD are somewhat
higher.

ment.” Available from the City of
San Diego Planning Department.
Michael N. Corbett, A Better Place
To Live, (Rodale Press, 1981) offers
a vision of how to build pedestrian-
oriented and resource efficient
towns and cities.

County of San Diego Department
of Planning and Land Use, Mode
Enhancement Through Land Use
Design, prepared by Stevens/Gar-
land Associates, Inc. in association
with SR Associates and COMSIS
Corporation, San Diego (1991),
offers design strategies encouraging
people to walk or use buses, rail,
trolley, carpools, van-pools or bicy-
cles instead of using motor driven
single occupant vehicles. It includ-
es a project design guidebook.

Andres Duany and Elizabeth Plater-
Zyberk, Towns and Town-Making
Principles, (Harvard University
Graduate School of Design, 1991),
provides an overview of the work
and philosophy of its authors, pion-
eers in the area of traditional town
planning.

Growth Concepts, prepared by the
Liveable City Project: Managing
Portland’s Growth (February,
1992). This booklet provides excel-
lent sketches of possible scenarios
that could accommodate compact,
mixed use development within the
City of Portland.
Contact: City of Portland, Bureau
of Planning, 1120 SW Fifth Av-
enue, Room 1002, Portland, OR
97204-1966, (503) 796-7700.

The Local Government Comm-
ission publishes Land Use Strate-
gies For More Liveable Places,
April, 1992, which offers principles
for the design of compact, mixed-
use, pedestrian- and transit-orient-
ed communities and a strategy for
implementing these principles. Ex-
isting models of this type of devel-
opment are described.

While a developer who follows
TOD guidelines is not completely
assured that the development will
be approved by the county, a quick
and easy approval process is likely.
At least one development already
has been approved in the county
which follows the TOD guidelines.
Contact: Steve Tracy or Thomas
Truszkowski (916) 440-6141, Sac-
ramento County Planning and
Community Development Depart-
ment, 827 7th Street, Room 240,
Sacramento, CA 95814.

RESOURCES

Ernest R. Alexander and K. David
Reed, Density Measures and their
Relationship to Urban Form (Cen-
ter for Architecture and Urban
Planning Research, University of
Wisconsin-Milwaukee, 1988). This
book provides a good idea of the
ways communities can be designed
to achieve a desired density. The
authors examined 99 typical site
layouts using single-family detach-
ed housing, row housing, low-rise
garden apartments and high-rise
multifamily housing in various
arrangements depending on lot
size, building size and block
configuration.

Peter Calthorpe and Mark Mack,
“Pedestrian Pockets: New Strate-
gies for Suburban Growth,” North-
ern California Real Estate Journal
(February 1, 1988), describes the
characteristics of pedestrian pocket
neighborhoods.

City of San Diego, Pave Paradise,
(September 1990). An issue paper
by the land guidance section of the
City of San Diego Transportation
Demand Management Program,
the paper looks at why we keep on
driving in the face of congestion
and offers some direction toward
creating a “more vital, efficient and
ecologically sound urban environ-
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Contact: Snohomish County Trans-
portation Authority (SNO-TRAN),
5800 198th Street S.W. #A-2,
Lynnwood, WA 98036,
(206) 672-0674.

Sim Van der Ryn and Peter
Calthorpe, Sustainable Communi-
ties (Sierra Club Books, 1986)
provides a practical vision of how
different types of American com-
munities can make the transition to
a way of life that encourages sus-
tainability, reduces resource waste,
balances consumption and produc-
tion and produces long-term social
and ecological health.
Contact: Sierra Club Bookstore,
730 Polk St., San Francisco, CA
94109, (415) 923-5600.

Reinventing the Village is an Amer-
ican Planning Association report
that shows how to adapt design
strategies of the neotraditional
town planning movement to pro-
tect and expand existing village
centers.

Contact: APA Planners Bookstore,
1313 East 60th Street, Chicago, IL
60637-2891, (312) 955-9100. `
RELATED POLICIES

L.1.1 Mixing Residences and
Worksites

L.1.2 Shops & Services within
Walking Distance of
Homes

L.1.3 Shops & Services at
Worksites, Transit and
Park-and-Ride Lots

L.1.4 Density near Transit:
Housing

L.1.5 Density near Transit: Jobs
L.1.6 Diverse and Compact

Housing
L.1.7 Design for Transit Access
L.2.1 Street Widths and

Pavement
L.2.3 Integrated Circulation

System
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities

1 The content and format of the TND Ordinance is the property of the Foundation for Traditional Neighborhoods.
Write to Duany & Plater-Zyberk Architects and Town Planners, 1023 SW 25th Ave., Miami, Flordia, 33135 or
call (305) 644-1023 to request an application for a copy of the ordinance.

2 Real Estate Research Corporation, The Costs of Sprawl, 1974.
3 California Energy Commission, Comparing the Impacts of Different Transportation Fuels on the Greenhouse Effect,

(P500-89-001) April 1989, Table 1, 3, A-6.
4 Frank, James E., The Costs of Alternative Development Patterns (Urban Land Institute) 1989.

ENDNOTES:

Contact: Local Government Com-
mission, 909 12th Street, Suite 205,
Sacramento, CA 95814,
(916) 448-1198.

Planning Liveable Places is a news-
letter published bimonthly by the
Local Government Commission. It
follows the progress of local gov-
ernments throughout the nation in
encouraging compact, mixed-use,
pedestrian- and transit-oriented
development in new and existing
communities.
Contact: Local Government Com-
mission, 909 12th Street, Suite 205,
Sacramento, CA  95814,
(916) 448-1198.

Snohomish County, Washington
has published A Guide to Land Use
and Public Transportation for Sno-
homish County, Washington
(December 1989) which provides
extensive information and illustrat-
ions on integrating transit and land
use planning applicable to all
communities.
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Use and Transportation policies
section.)

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
a trip reduction ordinance by
[date] in conformance with

 POLICY T.1.1
TRIP REDUCTION ORDINANCES

Several cities in California and
throughout the nation have adopted
trip reduction ordinances (TROs).
Typically, TROs require employers
and/or building owners to imple-
ment strategies to reduce commute
trips, often to meet a specific trip
reduction target. Under the Federal
and California Clean Air Acts, many
air pollution control districts are
adopting trip reduction rules, the
functional equivalent of a TRO, but
implemented and enforced by the
air district. In many cases, local
governments that adopt their own
TROs as strict as the air district rule
may obtain exemptions from the
rule.1

In addition, as part of the Conges-
tion Management Plan (CMP) re-
quirements, local governments must
adopt TROs.2  (See Background:
Congestion Management Programs
in the Introduction to the Land Use
and Transportation policies sect-
ion.) The nature and content of
these TROs is left to local govern-
ments and the congestion manage-
ment agencies.

Given the CMP requirements and
the increasing role of air districts in
adopting trip reduction rules, local
governments should consider adopt-
ing TROs more stringent than an
existing air district rule and/or com-
plementary to the rule by using
zoning and other legal mechanisms
unique to local government. This
may diminish the need for air dis-
tricts to adopt strict indirect source
control rules. (See Background:
California and Federal Clean Air
Acts in the Introduction to the Land

applicable guidance from the
Congestion Management Ag-
ency. The ordinance will be
designed to reduce travel, air
pollution and energy use and to
meet the goals and objectives of
the Congestion Management

Program and the California and
Federal Clean Air Acts.

IMPLEMENTATION IDEAS

? Adopt a trip reduction
ordinance. Coordinate with the
Congestion Management Ag-
ency, the local air district, and
neighboring jurisdictions to de-
velop an ordinance. While the
air district may have a trip re-
duction rule, cities and counties
can adopt TROs more stringent
than, or complementary to, the
air district rule, thereby improv-
ing air quality and maintaining
more local government control.
Consider appointing a task force
to oversee development and
implementation of the TRO in
order to involve many interest
groups and form a stronger con-
sensus. The ordinance should
include the following:

1.   A clear statement of
objectives.

2.   A list of affected parties.
Most TROs apply to both new
and existing employers. A local
government TRO might be strict-
er than or complement an air
district rule by including:

❛❛While the air
district may have a
trip reduction rule,
cities and counties
can adopt TROs more
stringent than, or
complementary to,
the air district rule,
thereby improving
air quality and
maintaining more
local government
control.❜❜

PLANNING GUIDE

ENERGY
AWARE
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simply change work hours and
not modes. Imposing stricter
targets, requiring targets to be
met sooner, defining longer peak
periods or imposing interim tar-
gets may make a local TRO
stronger than an air district rule.
Targets should be consistent
with CMP and California Clean
Air Act goals.

5.  Trip reduction plan. Affected
parties can be required to submit
a plan that includes a descrip-
tion of the worksite and employ-
er, baseline data on employee
commute patterns, a comparison
of commute patterns to the trip
reduction target, measures that
are and will be implemented to
meet the target, a timetable for
implementation, the estimated
effectiveness of the measures
and a commitment from the
head of the company to imple-
ment the program. Plans should
be updated regularly.

6.  Monitoring, enforcement,
and penalties. In many cases,
TROs and air district rules only
include penalties for not submit-
ting a trip reduction plan or not
implementing measures that the
employer committed to in the
plan. Local governments could
make their TROs stricter than an
air district rule by including pen-
alties for not meeting targets.
Methods to determine compli-
ance include annual plan up-
dates, inspections to see if meas-
ures are being implemented and
vehicle counts or surveys to es-
timate if targets are being met.

? Implement the trip reduct-
ion ordinance.  Hire or ap-
point staff to operate and
enforce the TRO. Staff will
be needed to identify and
explain the ordinance to af-
fected parties, help affected

•  Personalized carpool
matching

•  Telecommuting  (see Policy
T.1.6 Telecommuting)

•  Compressed work weeks
(see Policy T.1.8 Alternative
Work Schedules)

4.  Performance standards.
Several standards are currently
in use: a percent reduction in
commute trips over what would
take place if all employees drove
alone; a percent reduction over
current conditions; a percent of
employees using alternative
modes; and average vehicle
ridership (AVR). AVR is increas-
ingly becoming the standard
among air districts and is gen-
erally defined as the number of
employees reporting to work
divided by the number of vehic-
les driven by these employees to
the worksite.3

The chosen standard should
allow credit for employees work-
ing at home all day (telecom-
muting) and participation in
compressed work week pro-
grams. The standard can apply
only to a peak period — em-
ployees and vehicles arriving be-
tween 6 a.m. to 10 a.m., for ex-
ample. However, if peak periods
are too short, employees may

requirements for building own-
ers or developers in addition to
employers; requirements for re-
sidential developments; require-
ments for multi-tenant buildings;
and/or a lower threshold size for
affected employers or develop-
ments.

3.  Programmatic requirements.
Most TROs require employers to
appoint an employee transporta-
tion coordinator (ETC) to man-
age the program and disseminate
information on trip reduction, in-
cluding rideshare matching
forms and transit information.
To go beyond an air district rule
a local government could con-
sider additional programmatic
requirements. These might in-
clude:

•  “Cashing out” free parking
(see Policy T.1.3 Parking
Pricing)

• Subsidies for alternative
modes

•  Showers and lockers for
bicyclists and walkers

• Transit pass sales on site

•  New employee orientations

• Preferential parking for
carpools and vanpools
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parties implement the ordin-
ance, review trip reduction
plans and enforce the or-
dinance. Don’t underesti-
mate how much staff time
this will take. The California
Air Resources Board recom-
mends at least one full-time
position for every 200 em-
ployers subject to the ordin-
ance if trip reduction plans
are required.4 To ease im-
plementation, the ordinance
could be phased in, with
larger employers complying
earlier.

? Publicize positive results of
the TRO in order to increase
public support and
awareness.

ENERGY SAVINGS

Energy savings can be estimated
based on the selected trip reduc-
tion target. For example, if current
AVR is 1.1 (common in many
areas) and the target is 1.5, vehicle
trips to the site are reduced by 27%
if the target is met.5  The reduction
in vehicle miles travelled (VMT)
and energy use to get to the site
will be slightly less for most meas-
ures because people will drive to
park-and-ride lots and transit sta-
tions. Experience has not yet
shown whether AVR targets such as
1.5 can be met by most employers,
since most TROs are relatively
new.  A reduction in trips of 3-5%
would be a realistic estimate if the
TRO does not include penalties for
not meeting the trip reduction tar-
get or if highly effective measures,
such as parking pricing, are not
required.  The areawide reduction
in commuting will be greater with
lower thresholds (the minimum
size of the company required to
implement the TRO — 50 employ-
ees rather than 100, for example).
However, implementation for both

the employer and the local govern-
ment becomes more difficult as
thresholds are lowered.

ENVIRONMENTAL BENEFITS

The percent reduction in air pollut-
ants will be less than the percent
reduction of trips to the worksite
because some people will drive to
transit stations and park-and-ride
lots. These trips will generate “cold
start” emissions, which can be

average, by all affected employers,
which may be optimistic without a
very strong ordinance.

To accurately estimate the reduct-
ion in air pollutants, the TRO could
require that employee surveys used
to track compliance include spe-
cific questions on whether and
how far employees drive to park-
and-ride lots or other locations to
use alternative modes.

ECONOMICS

The primary cost to the city/county
will be staff time to develop, imple-
ment and enforce the ordinance.
These costs might be covered by
fees placed on employers when
submitting trip reduction plans and
annual reports, fines for noncom-
pliance, tolls, or parking fees. The
California Air Resources Board
recommends one staff person for
every 200 plans submitted.7

Costs to employers will vary, de-
pending upon types of incentives
necessary to meet trip reduction
targets. One expense is an em-
ployee transportation coordinator.
The Ventura County Air Pollution
Control District recommends that
an ETC spend at least one hour per
week for every 50 employees.
Using this factor, a full-time ETC
would be needed for every 2000
employees.8 The Metropolitan
Transportation Commission in the
San Francisco Bay Area cites a rule
of thumb of one ETC for every
4000 employees.9

The Southern California Air Quality
Management District (SCAQMD)
estimated that employers would
spend between $35 and $200 per
employee annually to implement
Regulation XV.10  The range of
costs is generally dependent upon
the size of the employer and the
scope of the program. Programs

❛❛The American
Automobile
Association estimates
operating vehicle
costs at 8 to 11 cents
per mile and owner-
ship costs at $3,500
to $4,700 per year
for 1991 cars. This
does not include
charges for parking
or tolls...❜❜

significant. For example, if AVR
increases from 1.1 to 1.5, vehicle
trips to the worksite are reduced
27%. If half of the employees
switching modes need to drive an
average of two to five miles each
way to use that mode, emissions
will be reduced by about 20%,
assuming commutes average 10
miles one-way.6  This assumes that
the 1.5 AVR target is achieved, on
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for outlying rural areas. Nearly
9,000 employers must comply with
the rule and over 4,000 plans have
been submitted so far. The rule was
phased in, with employers of 500
or more employees submitting
plans in 1988, employers of 200 or
more in 1989, and employers of
100 or more in 1990. Preliminary
analysis of a sample of employers
has found that AVR increased over
4% during the first year and em-
ployers are over 20% closer to their
AVR target after implementing trip
reduction programs.12

Contact: SCAQMD Transportation
Programs Division, P.O. Box 4933,
Diamond Bar, CA 91765-0933,
(714) 396-2000.

Santa Clara County and all of its
cities recently enacted a uniform
TRO requiring employers of 100 or
more to develop trip reduction pro-
grams.  The ordinance sets AVR
targets that increase over time from
1993 (1.18 AVR) to 1997 (1.33
AVR).  The TRO satisfies the re-
quirements of the county’s Con-
gestion Management Program and
will be adjusted to satisfy a Region-
al Trip Reduction Rule when it is
adopted.  Commuter Network, a
subsidiary agency of the county’s
Congestion Management Agency
will assist employers in establishing
and implementing their trip reduct-
ion programs.
Contact: Lucy Wurtz, Congestion
Management Agency, 101 Metro
Drive, Suite 248, San Jose, CA
95110, (408) 453-4030.

with monetary incentives or subsi-
dies will cost more. However, em-
ployers may offset these costs
through parking fees.

Under California tax laws, employ-
ers may claim business deductions
for the following programs: subsi-
dizing transit passes; providing
vanpools or bus service; subsidiz-
ing privately-operated vanpools,
commuter buses, or subscription
taxipools; providing free or prefer-
ential parking for carpools and
vanpools; offering the cash equiva-
lent of parking to employees who
do not require parking and making
facility improvements to promote
ridesharing, bicycling and
walking.11

Employees are likely to benefit
economically by saving on com-
mute costs. The American Automo-
bile Association estimates operat-
ing vehicle costs at 8 to 11 cents
per mile and ownership costs at
$3,500 to $4,700 per year for 1991
cars. This does not include charges
for parking or tolls often associated

with commutes. Most insurance
companies offer discounts for car
owners that do not commute by
car. In addition, some households
could eliminate the need for a
second car if commute alternatives
were available.

PROGRAMS IN OPERATION

Over 35 TROs have been adopted
in California by cities, counties and
air districts, and more are being de-
veloped. The Caltrans Directory of
California Trip Reduction Ordin-
ances listed under “Resources” in-
cludes a summary of TROs adopted
in California and contact names.

One well-known trip reduction rule
is Regulation XV, adopted and
implemented by the South Coast
Air Quality Management District,
which covers the counties of Los
Angeles, Orange, Riverside, and
the non-desert portion of San Bern-
ardino. Employers of 100 or more
employees must meet AVR targets
of 1.75 for downtown Los Angeles,
1.5 for most of the region, and 1.3
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RESOURCES

California Air Resources Board,
Employer-Based Trip Reduction,
May 1991.
Contact: CARB, Public Information
Office, P.O. Box 2815, Sacramento,
CA  95814, (916) 322-0285.

A Directory of California Trip
Reduction Ordinances.
Contact:  Caltrans, Division of
Transportation Planning, Technical
Assistance Branch, P.O. Box
942874, Sacramento, CA  94274-
0001, (916) 324-3692 or 322-9015.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, includes extensive informat-
ion on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedes-
trian programs, and alternative work
schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transporta-
tion Section, 2565 Plymouth Road,
Ann Arbor, MI 48105,
(313) 668-4420.

RELATED POLICIES

L.1.7 Design for Transit Access
L.3.1 Bikeways
L.3.2 Bike Parking and Facilities
L.3.3 Pedestrian Facilities
T.1.2 Transportation

Management Associations
T.1.3 Parking Pricing
T.1.4 Reduce Employee Parking
T.1.5 Guaranteed Ride Home

Programs
T.1.6 Telecommuting
T.1.7 Teleconferencing
T.1.8 Alternative Work

Schedules
T.1.9 Reducing City and County

Employee Commute Trips

Congestion Management Program
Resource Handbook, November
1990. This handbook was devel-
oped by a task force including re-
presentatives from various govern-
mental agencies, public interest
groups, and the private sector. The
handbook includes a clear descrip-
tion of the CMP process and link-
ages to other requirements, an-
swers to common questions, and
insight into various issues.
Contact: Caltrans, Division of
Transportation Planning, Office of
Advanced Transportation System
Development, P.O. Box 942874,
Sacramento, CA 94274,
(916) 445-8484.

Caltrans offers loans to businesses
and individuals (but not local pub-
lic agencies) to purchase or lease
vanpools.
Contact:  Your regional ridesharing
agency listed in the Appendix. C

1 California Health and Safety Code section 4071(e) authorizes APCDs to delegate implementation measures to local governments if
certain criteria are met.

2 California Government Code section 65089.3(a)(2).
3 California Air Resources Board, Employer-Based Trip Reduction, May 1991.
4 ibid.
5 With a 1.1 AVR, there are 90.9 trips per 100 employees. At 1.5 AVR, there are 66.7 trips per 100 employees, a reduction of 24.2 trips

or 26.7%.
6 Calculated using emission factors appearing in the Appendix, assuming 20-30 mile commute averaging 35 mph and 2-5 mile trips

averaging 15 and 25 mph.
7 California Air Resources Board, op. cit.
8 ibid.
9 Metropolitan Transporation Commission, Traffic Mitigation Reference Guide, December 1984.
10 California Air Resources Board, op.cit.
11 Commuter Transporation Services, Inc., "Rideshare Tax Facts," 1991, citing Revenue and Taxation Code

Section 24343.5.
12 SCAQMD, Staff Report on The Implementation of Regulation XV, 1991, op.cit. and Guiliano, Genevieve,

Keith Hwang, Diane Perrine, and Martin Wachs, Preliminary Evaluation of Regulation XV of the South Coast Air
Quality Management District, University of California Transporation Center Working Paper No. 60, June 1991.
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POLICY T.1.2 ENERGY-AWARE PLANNING GUIDE

A transportation management as-
sociation (TMA)1 is a public/private
partnership organization comprised
of employers, developers, building
owners, local government repre-
sentatives and others who work
together to address local transpor-
tation problems.2 TMAs address
problems by: 1) providing services
(e.g. carpool matching); and/or 2)
providing a forum for private inter-
ests to participate in public plan-
ning and decision making. TMAs
are usually formed in an area of
concentrated employment, such as
a downtown or suburban employ-
ment center. Local governments
can play a key role in the establish-
ment and ongoing support of a
TMA.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall help to
establish transportation manage-
ment association(s) (TMA) in ex-
isting areas of concentrated em-
ployment. The goal of the
TMA(s) will be to reduce auto-
mobile travel and relieve traffic
congestion in the area through
cooperative efforts of employers,
building owners, business organ-
izations, developers, the City/
County, the rideshare agency,
and transit providers.

Specifically, the City/County
shall: 1) survey and convene a
meeting of local major employ-
ers, business interests and build-
ing owners to assess interest in
forming a TMA 2) work with
interested parties to identify

POLICY T.1.2
TRANSPORTATION MANAGEMENT
ASSOCIATIONS

funding sources 3) provide direct
funding 4) as a major employer,
become an active member of the
TMA 5) provide other assistance,
as necessary.

❛❛...most
individual employers
could not afford to
provide shuttle
service, guaranteed
ride home programs
or teleconferencing
centers. By pooling
the resources of
several employers,
programs like
these can be
implemented.❜❜

IMPLEMENTATION IDEAS

? Identify potential locations.
Downtown and any other con-
centrated centers of employment
within well-defined geographic
areas are potential locations for a
TMA. Most TMAs cover areas
with at least 10,000 employees.3

Areas experiencing high growth
and/or traffic congestion are
prime targets. In smaller cities, a
single TMA may cover the entire
jurisdiction.

? Survey interest in TMA
formation. Work closely with
existing business organizations
and key employers in the area.
With their support and assis-
tance, conduct a mail or phone
survey and/or convene a meeting
of employers, building owners,
and developers to identify issues
and assess the interest in forming
a TMA. Emphasize that the TMA
would be an independent, pub-
lic/private partnership, not just a
city/county committee.

? Contact and involve local
resources. Local transit provid-
ers, the rideshare matching
agency and other TMAs in the
region can provide expertise and
advice.

? The City/County shall re-
quire TMAs in new develop-
ments of over 500,000 square
feet. In addition, the City/County
shall require developers of new
buildings in areas with TMAs to
participate in the TMA.

PLANNING GUIDE

ENERGY
AWARE
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? Assist in the formation of a
TMA. If strong interest exists,
work with a core group of em-
ployers, developers and other
business interests to form the
TMA. Most TMAs operate as
private, non-profit entities. Re-
cruit a board of directors and
hire an executive director, once
funding is secured.

? Identify TMA activities.
TMAs can provide a variety of
programs: rideshare matching;
transit pass sales; vanpool ser-
vices; transportation fairs and
information; shuttles to nearby
shopping, housing, and/or transit
stations and guaranteed ride
home programs. Other activities
may include: acting as a liaison
with local transit providers to
improve service; providing a
teleconferencing center with
video capabilities; providing
centralized bicyclist lockers and
shower facilities in an office
park; providing a sounding

board for city/county decision
making and promoting com-
pressed work weeks, telecom-
muting, parking incentives and
other trip reduction strategies to
individual employers. TMAs may
also conduct employee surveys
to track program progress and/or
to use to comply with trip re-
duction ordinances.

? Help secure TMA funding.
Membership fees should be es-
tablished and businesses may be
asked to commit additional start
up funding or in-kind contribu-
tions.  In-kind contributions
could include office space, ad-
ministrative services, and re-
production of materials.  Local
governments can provide direct
financial assistance to start up
the TMA through general re-
venue funds, traffic impact fees,
half-cent sales tax funds or veh-
icle registration fees (in some
areas, through air districts).  In
addition, a local government can
cooperate with TMA organizers
to apply for grant funding.  In the
long run, TMA’s that are market-
driven and self-supporting are
usually the most successful.

? Require TMAs in new, large-
scale developments. As a con-
dition of approval of new, large-
scale commercial development,
require the formation of a TMA
to coordinate trip reduction strat-
egies. To monitor effectiveness,
require annual reports to the
council/board. The city/county
could also serve as a non-voting
member, if city/county facilities
are not within the TMA’s area.

? Require TMA participation
by new developments. In areas
with existing or proposed TMAs,
require new building owners to
participate as a condition of
development approval.

ENERGY SAVINGS

TMAs are an implementation tool
for other trip reduction strategies
such as ridesharing, transit incen-
tives and guaranteed ride home
programs. By coordinating trip re-
duction programs among several
individual employers, a TMA can
make such programs more effective
and less costly.

For example, most individual em-
ployers could not afford to provide
shuttle service, guaranteed ride
home programs or teleconferencing
centers. By pooling the resources of
several employers, programs like
these can be implemented. Other
programs such as rideshare match-
ing and vanpools may be more
effective because of the larger pool
of employees from which the pro-
grams can draw. Promotional mat-
erials may be produced in larger
volumes at a lower cost, adding to
the effectiveness of the over-all trip
reduction program.

Survey results for two TMAs in
California have shown that em-
ployees of TMA members are less
likely to drive alone to work. Sur-
veys of employees within the Ha-
cienda Business Park Owners
Association consistently demon-
strate lower drive alone rates than
for employees within the city of
Pleasanton as a whole (80% versus
85% in 1989), even though the
city’s trip reduction ordinance ap-
plies city-wide. Similarly, in 1987
fewer employees within the Irvine
Spectrum TMA drove alone to
work (81%) than in the city of
Irvine as a whole (87%).4

If a TMA can improve the effective-
ness of transportation demand
management (TDM) programs by
reducing the portion of employees
driving alone to work by five per-
centage points (i.e. 75% instead of
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80%), the reduction in fuel used for
commuting to and from the TMA
area should be at least 3%, factor-
ing in the gasoline still used for
carpools.

ENVIRONMENTAL BENEFITS

TMAs are a tool used to implement
and coordinate trip reduction strat-
egies in a particular area. By im-
proving the effectiveness of trip
reduction strategies, TMAs can bet-
ter relieve traffic congestion, re-
duce local concentrations of car-
bon monoxide, overall emissions of
carbon dioxide and smog-forming
pollutants, such as volatile organic
compounds and oxides of nitrogen.

ECONOMICS

TMA costs will depend upon the
organization’s size and the services
provided. Annual budgets typically
range from about $120,000 to over
$400,000. In-kind contributions
and providing ridesharing subsidies
and shuttle services can affect the
overall budget significantly. In the
beginning, a large portion of a
TMA’s budget is spent on market-
ing its services. Costs during this
initial phase may range from $12 to
$16 per year per worker. After the
start-up phase, costs may be re-
duced to $6 or $7 per worker.5

PROGRAMS IN OPERATION

The Glendale TMA was started by
the City of Glendale, the Chamber
of Commerce and a consortium of
local business leaders. The city
provided $83,000 to start the or-
ganization, using funds from a
county-wide sales tax. The TMA
also received a $60,000 grant from
Caltrans. Annual membership rates
are set at $10 per full-time equiva-
lent employee, with a minimum of
$1,000 and a maximum of $7,500.
Open to any company with five or

❝By improving the
effectiveness of trip
reduction strategies,
TMAs can better
relieve traffic
congestion, reduce
local concentrations
of carbon monoxide,
overall emissions of
carbon dioxide and
smog-forming
pollutants, such as
volatile organic
compounds and
oxides of nitrogen.❜❜

more employees, the TMA boasts
membership of 34 employers  (in-
cluding the city of Glendale) cover-
ing 16,000 employees. The TMA
provides on-line computer ride-
matching through the regional ride-
share agency, sells transit passes,
offers a guaranteed ride home pro-
gram, tracks monthly participation,
furnishes and maintains transporta-
tion information centers at mem-
ber’s worksites and assists in pre-
paring ridesharing plans. Over 20%

The Hacienda Business Park Own-
ers Association (HBPOA), one of
the nation’s oldest TMAs, covers an
876-acre project. With approxi-
mately 12,500 employees the Bus-
iness Park plan is to include 36,600
workers and 11.8 million square
feet of commercial space. Prior to
project approval, the city required
that developers establish a traffic
mitigation program and ensure
participation through codes, co-
venants and restrictions (CC&Rs)
on tenant leases and buyer con-
tracts. A trip reduction ordinance
(TRO) also is in effect in the
development.

In 1984, the developers set up the
HBPOA  to implement the city’s
development conditions. CC&Rs
require all property owners, leasers
and other occupants to participate
in the Association’s transportation
programs. The Association also
reviews the design of proposed
buildings prior to city approval to
check for shower facilities, bicycle
parking and preferential parking for
carpools and vanpools.

With one full-time professional staff
person, ongoing activities of
HBPOA include transit pass sales, a
centralized ridesharing and transit
information center, rideshare
matching, vanpool coordination,
regular meetings for transportation
coordinators (required by the TRO
of employers with 50 of more
workers), annual commuter sur-
veys, promotional materials and a
newsletter. Special projects include
a training manual for transportation
coordinators, new employee orien-
tation packets and a shuttle service
to transit and midday shopping
(contracted to public transit provid-
ers).6 The Park has experienced a
54% reduction in commute hour
travel.

of the employees surveyed by the
TMA either carpool, vanpool, walk,
bicycle or use transit to get to
work.
Contact: Jeanne Olwin, Executive
Director, Glendale TMA, 520 N.
Central Ave., Suite 210, Glendale,
CA 91203, (818) 543-7641.
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Contact: Diane Kramer, Hacienda
Business Park Owner’s Association,
4637 Chabot Drive, Suite 118,
Pleasanton, CA 94566, (
510) 463-9040.

RESOURCES

The State of California offers grants
to organize new TMAs. Adminis-
tered through Caltrans, grants av-
eraging $90,000 are awarded
through a competitive application
process. Funding is determined on
a year-to-year basis. Caltrans has
also published a Status Report on
TMA Development in California
(September 1991) and can provide
a list of TMAs, by region.
Contact: David Lively, Associate
Transportation Planner, Caltrans,
Office of Traffic Improvement, P.O.
Box 942874, MS-80, Sacramento,
CA 94274-0001, (916) 327-5059.

The Association for Commuter
Transportation publishes a Trans-
portation Management Association
(TMA) Directory that profiles 53
TMAs, with details on budget, se-
rvices, and contacts. ACT also
offers a fact sheet on TMAs.
Contact: ACT, 808 17th St., N.W.,
Suite 200, Washington, D.C.
20006-3953, (202) 223-9669.

The TMA Handbook: A Guide to
Forming Transportation Manage-
ment Associations, produced by

the Southern California Associa-
tion of Governments and Commut-
er Transportation Services, provides
useful information on how to start a
TMA.
Contact: National Technical Infor-
mation Service (NTIS), 5285 Port
Royal Rd., Springfield, VA 22161,
(703) 487-4650, Report Number
UMTA-CA-03-4510-89-1.

The Federal Transit Administra-
tion’s Public/Private Transporta-
tion Network (PPTN) provides
technical assistance on TMAs and
other transportation issues through
a network of national experts. In
addition, videos are available on
TMAs.
Contact: PPTN, 8535 Colesville
Rd., Suite 1100, Silver Spring, MD,
20202, (800) 522-7786.

Funding for TMA formation may
also be available through the 1991
Intermodal Surface Transportation
Efficiency Act, which provides
funds for congestion management
and air quality projects. Contact
your regional transportation plan-
ning agency or county congestion
management agency. In addition,
many air districts receive funds
from motor vehicle registration sur-
charges of $2-4 per vehicle. Con-
tact your air pollution control dis-
trict to find out if such funds are
available for TMA formation.

Transportation Control Measure
Information (1992), issued by the
U.S. Environmental Protection
Agency in response to the 1990
Clean Air Act Amendments, in-
cludes extensive information on 16
"transportation control measures"
(TCMs), including trip reduction or-
dinances, employer-based trip
reduction, traffic flow improvement,
bicycle and pedestrian programs,
and alternative work schedule.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transpor-
tation Section, 2565. Plymouth
Road, Ann Arbor, MI 48105,
(313) 668-4420.

Building Sustainable Communities:
An Environmental Guide for Local
Government Transportation: Effic-
iency and Alternatives.
Contact: The Global Cities Project,
2962 Fillmore Street, San Francisco,
CA 94123. (415) 775-0791. c

RELATED POLICIES

T.1.1 Trip Reduction Ordinances
T.1.5 Guaranteed Ride Home

Programs
T.1.6 Telecommuting
T.1.7 Teleconferencing
T.1.8 Alternative Work

Schedules
L.1.7 Design for Transit Access
L.3.2 Bike Parking and Facilities

ENERGY-AWARE PLANNING GUIDE

1 Also known as Transportation Management Organizations (TMOs).
2 Southern California Association of Governments and Commuter Transportation Services, Inc., TMA Handbook,

A Guide to Forming Transportation Management Associations, August 1989.
3 Dunphy, Robert T., and Ben C. Lin, Transportation Management Through Partnerships, Urban Land Institute,

1990, Table 3.6.
4 Dunphy, op. cit. page 60.
5 Dunphy, op. cit., page 48.
6 Dunphy, op. cit., pages 121-130.
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 POLICY T.1.3
PARKING PRICING

The cost of parking is often the
most important factor influencing
whether people drive alone,
rideshare or use transit, particularly
when going to work every day.
Pricing policies for both public and
private parking spaces can be used
to facilitate ridesharing, transit,
walking and cycling.

GENERAL PLAN LANGUAGE IDEAS

? Prices for parking lots operat-
ed by the City/County and pri-
vate entities that receive a permit
from the City/County shall be
structured to encourage carpools
and vanpools and discourage
long term parking for solo
drivers.

? The City/County shall en-
courage existing employers to
“cash out” free parking. When
necessary to mitigate the impacts
of new development, the City/
County shall require employers
in new developments to “cash
out” free parking.

IMPLEMENTATION IDEAS

? Educate employers about
the benefits of cashing out free
parking.

? Offer incentives to develop-
ers. Allow developers to reduce
the amount of parking required
in new and existing develop-
ments if they charge for parking.

? Require employers to adopt
parking charges to encourage
alternative modes. Ordinances,
conditions, or development

agreements can be adopted to
require employers to charge re-
duced rates for carpools and
vanpools and “cash out” free
parking. For example, an ordin-
ance could require that:  “Each
employer in the City/County
offering free or subsidized park-
ing to any employee shall offer
that employee the choice of
taking the market value of the
parking subsidy as a cash travel
allowance if the employee does
not take the parking subsidy.”1

At a minimum, the City/County
could require parking pricing to
be considered in trip reduction
plans required by a trip reduc-
tion ordinance (see Policy T.1.1
Trip Reduction Ordinances).

? Restructure charges in pri-
vate parking lots and garages.
Place a parking tax structured to
discourage long-term parking by
solo commuters. Impose a peak
period surcharge for parkers

entering in the morning. Through
an ordinance or conditional use
permits limit “early bird” specials
that only benefit employees
working regular hours (e.g., 8
a.m. to 5 p.m.) and require dis-
counts for carpools and
vanpools.

? Implement programs for
public parking. Rates in public
lots and meters should discour-
age long-term parking for solo
drivers, allowing for more shop-
pers and visitors. Reduce prices
for carpools and vanpools.

CASHING OUT FREE PARKING

Many employers and employees see free parking as an employee
benefit, thus making charging for parking an unpopular action.
However, free parking does not benefit employees who use transit,
rideshare, bicycle or walk to work.  Cashing out free parking
addresses these problems and encourages alternative modes. The
employer would institute a new charge for parking (except parking
for the disabled) while providing all employees with a cash travel
allowance equal to the cost of parking. Employees still choosing to
drive alone may do so and break even by applying the travel
allowance to the cost of parking. Employees who choose other
modes can use the travel allowance for purposes other than parking.
Allowances offered in the form of a transit pass, carpool or vanpool
subsidy would not be considered taxable income under state law.

PLANNING GUIDE

ENERGY
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and vanpools. Any program that
charges for parking should be im-
plemented along with a ride-shar-
ing program that helps employees
locate alternatives such as carpool
matching.

ENERGY SAVINGS AND ENVIRON-
MENTAL BENEFITS

Work travel represents 30% of the
personal vehicle miles travelled
(VMT) and 28% of the personal
vehicle trips made in the U.S.4

Surveys have shown that in most
areas over 90% of employees park
free at work.5 Therefore, the poten-
tial impact of parking pricing strate-
gies on gasoline consumption and
air emissions is significant. The
table to the right shows how pric-
ing strategies would reduce the
percent of workers driving alone
and indicates the maximum reduct-
ion in overall personal VMT and
gasoline consumption if the strate-
gies resulted in a 20-50% reduction
in solo driving. For example, if
25% of the workers were offered a
cash-out program and 90% of these
workers currently drive alone, the
overall drive alone rate would de-
crease to 79-86%. The maximum
reduction in overall personal VMT

and gasoline consumption would
be 1-4%, achieved only if all of the
current and future VMT between
home and work is attributed to
people who drive alone. However,
a small portion of the VMT is and
will continue to come from car-
pools and vanpools.

Percent Old New Maximum
of Drive Drive Reduction
Workers Alone Alone in VMT &
Affected Rate Rate Gasoline

25% 90% 79-86%   1-4%
75% 66-71%   1-4%

50% 90% 68-81%   3-7%
75% 56-68%   3-7%

75% 90% 56-77% 4-11%
75% 47-64% 4-11%

ECONOMICS

Cashing out free parking usually
benefits employees who do not
drive alone to work and has a neu-
tral effect on those who continue to
drive. Under California tax laws,
mass transit, vanpool and carpool
subsidies provided by employers
are exempt from gross income.6

While transportation allowances
are considered a taxable fringe
benefit, the total amount over a

? Cash out free parking for
city/county employees.

? Implement permit parking.
To prevent spill-over into resi-
dential areas of cars from sites
that charge for parking, limit on-
street parking to two or four
hours, except by permit (issued
to residents only).

? Place a tax or fee on parking
spaces, with incentives for alter-
natives. A per space fee or tax
could be levied on privately-
owned parking spaces at busi-
nesses. The tax or fee could be
reduced based upon the amount
the landowner spends on de-
mand management programs.
The reduction could be contin-
gent upon charging for parking
and/or providing transit dis-
counts. Funds generated by the
tax or fee should be used to pro-
vide transportation services and
facilities. Such a tax was pro-
posed in Montgomery County,
Maryland.2

? Work with neighboring jur-
isdictions to implement similar
parking policies.

TRANSPORTATION BENEFITS

Charging employees for parking
can reduce driving. Four case
studies in Los Angeles and one in
Ottawa, Canada, found that fewer
employees drive to work alone
when employers do not subsidize
parking.3 The researchers found
that the price elasticity of demand
for solo driving ranged from -.10 to
-.71.  If the price of parking is
doubled, solo driving will decrease
by 10 to 71%. The study conclud-
ed that transit service was not a
prerequisite to decreasing solo
driving. Solo drivers in suburban
areas faced with increased parking
costs often switched to carpools SOURCE: "Parking Subsidies and Commuter Mode Choice: Assessing the Evidence,"

Prepared for the Southern California Association of Governments, July 31, 1989.

Average
Vehicle
Occupancy

Solo
Driving

Price
Elasticity of
Demand for
Solo Driving

Los Angeles:
Warner Center    -49%    +44%    -.32
Mid Wilshire    -83%    +76%    -.71
Century City    -18%    +17%    -.10
Civic Center    -44%    +55%    -.29

Ottawa, Canada    -20%    +22%    -.11

EFFECT OF INCREASED
PARKING COST ON SOLO DRIVING
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year may not impact taxes signifi-
cantly if this approach is chosen.
Under federal law, only transit pass
subsidies of $21 per month or less
are considered nontaxable fringe
benefits.7

Employers who provide free park-
ing incur costs. Commuter Trans-
portation Services, Inc. found that
Southern California firms spent
from $26,000 to $377,000 per year
on employee parking with a me-
dian cost of about $40,000 per
year.8 Employers who help subsi-
dize transit passes can receive a tax
credit: 40% if no free parking is
provided; 20% if subsidized park-
ing is provided; and 10% if parking
is free. The cost of providing free or
preferential parking for carpools
and vanpools also may be claimed
as a business deduction.9

If additional parking fees are im-
posed in lots and garages or the
rate structure is changed, the new
fee structure can be designed to be
revenue-neutral or positive — even
if the number of long-term parkers
declines. This was found to be the
case in Chicago where public park-
ing prices were raised 30-120% to
level with market prices. As a re-
sult, the number of all day parkers
arriving before 9:30 a.m. declined
72%, total cars parking declined
35% and parking duration decreas-
ed. However,  revenues at public
facilities increased.10

A parking tax should raise revenues
to cover the cost of tax collection
and to partially subsidize trip re-
duction programs. By doing so, tax
revenues are providing transporta-
tion options and public opposition
may be reduced. One study of King
County, Washington (population
1.5 million) estimated that a tax of
50 cents per day on all off-street
parking used by peak hour com-
muters would generate nearly $100
million a year.11

PROGRAMS IN OPERATION

Through an ordinance passed in
1989, the city of Los Angeles re-
quires employers who must comply
with the South Coast Air Quality
Management District’s (SCAQMD)
trip reduction regulation and who
offer free or subsidized parking to

“““““...drivers would find
public transport,
cycling and walking
much more appealing
if the costs of
congestion and air
pollution were
reflected in the prices
for road use, parking
and fuel.”””””
—Marcia D. Lowe,
Worldwatch Paper 98

pay employees who commute by
transit a $15 per month subsidy. To
ease implementation, compliance
forms are included in the package
of trip reduction plan forms distrib-
uted by the SCAQMD.
Contact:  Phillip Aker, Supervising
transportation Planner, City of Los
Angeles, Department of Transporta-
tion, Room 1200, City Hall, 200 N.
Spring Street, Los Angeles, CA
90012, (213) 485-7201.

The city of West Hollywood faced
a limited parking supply when it
implemented a transportation
allowance program. Employees
who use alternative modes and re-
linquish their parking space receive
a monthly allowance of $45. As a
result, the City has reduced parking
at City Hall by 15%.12

Contact: Lucy Dyke, Transporta-
tion Manager, City of West Holly-
wood, 8611 Santa Monica Blvd.,
West Hollywood, CA  90069, (310)
854-7452.

When the city of Madison,
Wisconsin imposed a $1.00 morn-
ing peak period surcharge at four
parking facilities, about 7% of
those affected switched to transit
and 6% to carpools because of the
surcharge.13

Eugene, Oregon raised rates at sev-
eral public lots and garages from
87 to 167% over one year. Month-
ly permit sales fell over 35%.
About half of the parkers switched
to carpools or rode a free shuttle.14

Minneapolis, Minnesota offers free
parking spaces to carpools and
vanpools downtown. About 1,200
pools participate, averaging 2.28
people per vehicle. About 35% of
these people previously drove
alone and over 90% said that free
parking encouraged them to
carpool.15

RESOURCES

Richard Willson, Donald Shoup,
and Martin Wachs, “Parking Subsi-
dies and Commuter Mode Choice:
Assessing the Evidence,” 1989.
Contact: Southern California Asso-
ciation of Governments, Publica-
tions Department, 818 West 7th
Street, 12th Floor, Los Angeles, CA
90017, (213) 236-1800.
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Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transpor
tation Section, 2565 Plymouth
Road, Ann Arbor, MI 48105,
(313) 668-4420.

Proceedings of the Commuter
Parking Symposium, December
1990 (DOT-T-91-14) includes sev-
eral informative papers on parking
pricing and management.

Evaluation of Travel Demand Man-
agement Measures to Relieve Con-
gestion, prepared for FHWA, Feb-
ruary 1990 (DOT-T-90-14) includ-
es examples of employer incentive
programs used in conjunction with
reduced amounts of parking and
parking pricing strategies.
Contact: Public Private Transporta-
tion Network, 8737 Colesville
Road Suite 1100-A, Silver Spring,
MD 20910-3921, (800) 522-7786.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, includes extensive inform-
ation on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedes-
trian programs and alternative work
schedules.

Requiring employers and business owners to charge for parking may be seen as a deterrent to
attracting new businesses.

• Explain that cash out programs can benefit employees.
• Decrease parking requirements to lower development costs.
• Work with neighboring jurisdictions to adopt similar policies.

Reducing parking costs for carpools and vanpools may shift transit riders to these modes,
as well as solo drivers.

• Implement complementary policies to encourage transit, such as offering transit pass sales at
  work sites or providing bus shelters.

Charging for parking may lead to increased street parking in nearby residential and retail areas.

• Impose time limits on street parking, such as one or two hours.
• Give residents parking permits allowing them and their guests to park beyond the time limits.

Employers and employees may be concerned that alternatives to driving do not exist.

• Cashing out free parking still allows those who must drive alone to do so.
• Carpool and vanpool programs are usually feasible in areas without good transit service.
• Include parking pricing in a comprehensive program to increase ridesharing, transit, walking,

  and bicycling opportunities.
• Revenues from increased parking rates can be used to subsidize other modes.
• Employers should look at parking as a revenue producing asset and transportation allowances

  (rather than free parking) as an incentives to attract employees.

Stores may be concerned that shoppers will be discouraged by parking charges.

• Pricing structures that discourage long-term employee parking, such as early morning
  surcharges, could free up spaces for shoppers and increase parking space turnover.

• Encourage stores to provide incentives to use transit, such as giving away free bus tokens to
  shoppers.

• Stores may offer parking validation.

POTENTIAL PROBLEMS AND HOW TO DEAL WITH THEM
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Contact: NTIS, 5285 Port Royal
Rd., Springfield, VA 22161, (703)
487-4650 (PB 92-117688/AS).
For information about state tax
credits for transit and ridesharing
subsidies, call the California Fran-
chise Tax Board at (800) 338-0505.

Commuter Transportation Ser-
vices, Inc. publishes two useful
brochures on parking, “Free Park-
ing?  Parking Management Strate-
gies” and “Parking Management as
a Transportation Demand Manage-
ment Tool.”
Contact:  CTS, 3550 Wilshire
Blvd., Suite 300, Los Angeles, CA
90010, (213) 380-7750. C

1 Shoup, Donald and Richard Willson, “Employer-Paid Parking:  The Influence of Parking Prices on Travel Demand,” Proceedings of the
Commuter Parking Symposium, U.S. Department of Transportation, December 1990.

2 U.S. Department of Transportation, Proceedings of the Commuter Parking Symposium, December 1990, page II-4.
3 Willson, Richard, Donald Shoup, and Martin Wachs, “Parking Subsidies and Commuter Mode Choice: Assessing the Evidence,” Prepared

for the Southern California Association of Governments, July 31, 1989.
4 U.S. Department of Transportation, Personal Travel in the U.S. Volume II, A Report on Findings from the 1983-1984 Nationwide Personal

Transportation Study, November 1986.
5 Willson, et. al., op cit., pages 4 and 24.
6 Commuter Transportation Services, Inc., “Tax Matrix,” 1991.
7 ibid.
8 Commuter Transportation Services, Inc., “Parking Management as a Transportation Demand Management Tool,” TDM Series, no date.
9 Revenue and Taxation Code Sections 17503, 23605, 24343.5, as cited by Commuter Transportation Services, Inc., “Rideshare Tax

Facts,” 1990.
10  R.C. Kunze, et. al. “Impacts of Municipal Parking Fee Increases in Downtown Chicago, “Paper presented before the 59th Annual Meeting

of the Transportation Research Board.
11  Ulberg, Dr. Cy, “Parking Tax Discussion Paper,” Proceedings of the Commuter Parking Symposium, op. cit.
12  Commuter Transportation Services, Inc., “Free Parking? Parking Management Strategies,”  August 1990.
13  U.S. Department of Transportation, Urban Mass Transportation Administration Technical Assistance Program,

Madison Peak-Period Parking Pricing Demonstration Project, Final Report, May 1984.  UMTA-WI-06-0006-84-1.
DOT-TSC-UMTA-84-17  Authors: Charles River Associates Incorporated.  Available through NTIS, Springfield,
VA, 22161.

14  Peat, Marwick, Mitchell, and Co., “West University Neighborhood Parking Pricing  Demonstration Program
in Eugene, Oregon,” Final Report, July 1985.

15  FHWA, Evaluation of Travel Demand Management Measures to Relieve Congestion, 1990.
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 POLICY T.1.4
REDUCE EMPLOYEE PARKING

Most zoning ordinances set mini-
mum parking requirements to
avoid parked cars “spilling over”
into neighborhoods. However,
successful transportation demand
management (TDM) programs can
reduce the number of cars to be
parked and reduce the need for
parking spaces. In some cases,
parking requirements far exceed
the demand. In addition, limited
parking discourages people from
driving to work, particularly when
other alternatives are available.
Reducing the amount of parking,
particularly surface parking, also
conserves energy through using
less asphalt and other energy-in-
tensive construction materials and
by reducing ambient temperatures
and air conditioning needs.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall amend
the zoning code to reduce the
amount of parking provided for
employees at new non-residen-
tial buildings when commute
alternatives exist, including em-
ployer-sponsored TDM programs
and close proximity (walking
distance) to transit.

? In residential neighborhoods
adjacent to developments with
reduced levels of parking, the
City/County shall impose, if nec-
essary, time limits for on-street
parking. Residents shall be offer-
ed parking permits exempt from
such limits.

IMPLEMENTATION IDEAS

? Set maximum parking limits.
Amend the zoning code to set
maximum parking requirements
for new developments down-
town and at other locations
where transit service is available
and/or an employer trip reduc-
tion ordinance is in effect.

In particular, reducing parking at
employment sites within walking
distance of transit stations will
help to maintain and increase
ridership. Maximum levels could

be set to correspond with trip re-
duction goals specified in a trip
reduction ordinance.

 ? Parking cap. Set a cap on the
total amount of parking down-
town or in other areas with high
employment concentrations.  To
stay within the cap, require con-
ditional use permits to build new
parking.

? Reduce or eliminate the min-
imum amount of parking requir-
ed for new buildings. Require-
ments should not create an over-
supply of parking — an ineffi-
cient use of land and money. In
some cases a minimum of 1.0
spaces per 1,000 sq. ft. may be
adequate. The exact figure will
depend upon the land use, ex-
pected tenants, occupancy rates
and local conditions.

? Offer parking reduction in-
centives. Where land prices are
high and commute alternatives
exist, reducing the amount of
parking below zoning standards
can be a financial incentive to
developers. Allow developments
that agree to specific trip reducti-
on goals and programs to reduce
the amount of parking.

❝Reducing parking
space requirements
will lower
construction costs ...
$1,000-2,000 per
space for surface lots;
$7,000-9,000 ... for
above ground garages
and $9,000-12,000 or
more per space for
underground garages
(excluding the cost of
land).❜❜
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permit parking program. For ex-
ample, limit on-street parking to
two to four hours, except for re-
sidents with permits.

? Coordinate parking and
TDM programs. To avoid neg-
ative impacts and public opposi-
tion, adopt parking reduction
programs in conjunction with a
trip reduction ordinance, in-
creased transit service or other
TDM programs.

ENERGY SAVINGS

Many California cities require over
four parking spaces per 1,000 sq.
ft. of office space.1 Four spaces per
1,000 sq. ft. is probably  too high
for many employment sites. Em-
ployers at firms in Hartford, Con-
necticut and Bellevue, Washington
with strong ridesharing programs
provide from 1.05 to 2.35 spaces
per 1,000 square feet. At these
sites, only 25 - 40% of the employ-
ees drive alone to work.2 Surveys of
parking space utilization in Calif-
ornia and Texas found that office
workers only require 2.2 spaces per
1,000 sq. ft.3 A survey of nine sub-
urban business parks located in the
Philadelphia region and the San
Francisco Bay Area conducted for
the Urban Land Institute (ULI)
found that at all but one the peak
number of occupied spaces per
1,000 sq. ft. of occupied space was
below 2.0. The study’s authors
concluded that “the business parks
surveyed appear to be allocating
too much space for parking as an
inducement to attract tenants...
The data suggest that a 2.0 parking
ratio would be sufficient to take
care of the parkwide needs of most
parks.”4  Furthermore, the lower
parking needs were not a result of
ridesharing or transit incentive pro-
grams. At all but one of the parks,
84% or more of the employees
drove alone to work.

If parking requirements were re-
duced from 4 spaces per 1,000 sq.
ft. to 2 spaces per 1,000 sq. ft.
(maximum), parking available to
employees would decline at least
50%, depending on how many
spaces are reserved for visitors.
Assuming that 80% of the employ-
ees who would have parked in
those spaces use alternative modes
and 20% find other parking, com-
mute trips and the amount of gaso-
line used for commuting to the
buildings affected is reduced a
maximum of 40%. Even if only half
of the displaced employees switch
modes, there is a maximum 25%
reduction. This assumes that lots
were filled by employees in both
instances.

Remember that parking is just one
factor in mode choice and that any
reduction in parking must be ac-
companied by support for alterna-
tive modes. The figure on the next
page shows that the percent of em-
ployees driving alone increases
when more parking is provided.
However, the wide scattering of
data points indicates that other
factors also are important, such as
employer incentive programs and
access to transit.

ENVIRONMENTAL BENEFITS

Assuming that reduced parking, in
combination with other transporta-
tion demand management pro-
grams, eliminates 10-20% of the
commute trips to and from a build-
ing, air emissions attributable to
commuting will probably fall by
slightly less than 10-20%. This is
because some employees may
drive their car to a park-and-ride
lot or transit station instead of the
worksite. This short trip is signifi-
cant because about 50-90% of the
emissions come from starting a
cold engine and turning off the en-
gine at the end of the trip. At worst,

? Require or allow mixed-use
developments to share parking.
For example, uses that attract
people at night can share park-
ing with offices.

? Limit public parking. Do not
provide an abundance of public
parking that might encourage
employees to drive when transit
and other alternatives exist. Also,
restrict the private development
of stand- alone parking facilities
— lots and garages not built for
a specific new development. To
determine the appropriate
amount of public and private
parking, inventory existing park-
ing and set objectives for the
number of spaces per employee.
In addition, use pricing policies
to discourage long-term com-
mute parking in these facilities
(see Policy T.1.3 Parking Pric-
ing). Establish exceptions for
disabled parking.

? Residential parking permits.
Where parking requirements are
reduced and spill-over into re-
sidential neighborhoods is a pro-
blem, implement a residential
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To the extent that space normally
devoted to parking is used for other
commercial activities, local tax re-
venues could increase.

By not driving a car commuters
will save money. The American
Automobile Association estimates
that it costs 8.1 to 11.1 cents per
mile to operate a car, including
gasoline, oil, maintenance and
tires. This expense increases by
three to five times when ownership
costs are included (e.g. insurance,
purchase cost, etc.).7

PROGRAMS IN OPERATION

Bellevue, Washington reduced
maximum downtown parking re-
quirements for office sites from 5.0
to 2.7 spaces per 1,000 net sq. ft.

and the minimum was reduced to
2.0 spaces per 1,000 sq. ft.8 The
reduced parking, in place for about
five years, complements the city’s
requirements for transportation
management programs and an em-
phasis on downtown development
to help alleviate sprawl.
Contact:  Terry Morrison, City of
Bellevue Planning Department,
P.O. Box 90012, Bellevue, WA
98008, (206) 462-4069.

In 1975, the city of Portland,
Oregon adopted a policy to fix the
total number of parking spaces in
the downtown area and set a maxi-
mum number of parking spaces for
new development depending upon
proximity to transit. For most areas,
the requirement is 1.0 space per
1,000 sq. ft. Parking is only

if all of the employees switching
modes still drove one mile to and
from a park-and-ride lot, 2-7% of
the reactive organic gas emissions
and 3-8% of the carbon monoxide
emissions associated with commut-
ing to the building would be
eliminated.5

In addition, reducing the amount of
surface parking can lower ambient
temperatures, adding comfort and
reducing cooling needs. If all or
part of the displaced parking area is
devoted to landscaping, pollution
from stormwater runoff will be re-
duced. Many cities require land-
scaping in parking lots but inad-
equate space often inhibits tree and
plant growth. Enlarged planting
areas may be possible with reduc-
ed parking requirements.

ECONOMICS

Reducing parking  space require-
ments will lower construction costs
considerably, a minimum of
$1,000-2,000 per space for surface
lots; $7,000-9,000 per space for
above ground garages and $9,000-
12,000 or more per space for un-
derground garages (excluding the
cost of land).6 These nationwide
averages may be lower than costs
in many parts of California.  The
ULI study described under "Energy
Savings" found that the parking
areas were, at most, 61% full. Such
an oversupply of parking represents
lost revenue that would be gener-
ated if the land was used for other
purposes. However, some develop-
ers and lenders may feel that ample
amounts of parking are necessary
to attract tenants. These concerns
may be addressed by preserving
land that could be converted to
parking if a problem develops. If
not, the land could be used for
other development or open space.

PARKING AVAILABILITY AND SOV1 RATES:
MAJOR EMPLOYERS WITH COMMUTER PROGRAMS

Parking Spaces/Workers
1Single occupancy vehicle.

SOURCES: Data from Dingle & Associates, "Ridesharing Element of Parking Facilities for
Industrial Employment Centers" (Washington DC: U.S. Department of Transportation
(USDOT), September 1986); Jon Twitchell/Associates, TSM for Major Institutions: San
Francisco Experience" (Washington, DC: USDOT, December 1982); Robert Owens,
"Ridesharing; The 3M Experience," unpublished paper (St. Paul, MN: 3M Company, 1983);
and J. Richard Kuzmyak, "Presentation View Graphs: TRB Session No. 166, January 25,
1989," (Silver Spring, MD; COMSIS Corporation, 1989).

FROM: Urban Land Institute, Transportation Management Through Partnerships.
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proven commute alternatives exist.
Maximum limits on parking may be
more effective.

RESOURCES

Higgins, Thomas, “Parking Man-
agement and Traffic Mitigation in
Six Cities:  Implications for Local
Policy,” Transportation Research
Record 1232, 1989.
Contact:  Transportation Research
Board, National Research Council,
2101 Constitution Ave. N.W.,
Washington, D.C. 20418; Phone:
(202) 334-3214; Fax:
(202) 334-2519.

Evaluation of Travel Demand
Management Measures to Relieve
Congestion, prepared for FHWA,
February 1990 (DOT-T-90-14)
includes examples of employer in-
centive programs used in conjunc-
tion with reduced amounts of par-
king.
Contact: Public Private Transporta-
tion Network, 8737 Colesville
Road Suite 1100-A, Silver Spring,
MD 20910-3921, (800) 522-7786.

Proceedings of the Commuter Park-
ing Symposium, December 1990
(DOT-T-91-14) includes several in-
formative papers on parking man-
agement.

ENERGY-AWARE PLANNING GUIDE

approved by conditional use per-
mit.  There are currently about
41,000 parking spaces and 3,000
more spaces have been approved.
Downtown employment is about
90,000. About 43% of the down-
town commuters use transit and
17% carpool.9 The city compre-
hensive parking management pro-
gram also includes carpool spaces,
residential and parks parking per-
mit programs, management of rates
and operations of city-owned gar-
ages and meters to discourage long
term parking, and effective parking
enforcement.10

Contact: Elsa Coleman, City of
Portland, Bureau of Traffic Man-
agement, 1120 SW 5th Street,
Room 730, Portland, OR 97204,
(503) 796-5185.

Many cities, including at least four
California cities — Foster City, Los
Angeles, Palo Alto, and Sacra-
mento — have offered developers
the opportunity to reduce the num-
ber of parking spaces as an incen-
tive to adopt trip reduction pro-
grams. However, in many cases
developers do not choose this op-
tion because parking is seen as a
necessity to attract tenants.11 Incen-
tives may work where the demand
for office space is strong, develop-
ers do not need to compete heavily
for tenants, land costs are high and

Contact: NTIS, 5285 Port Royal Rd.,
Springfield, VA 22161, (publication
number PB 92-117688/AS),
(703) 487-4650.

Transportation Control Measure
Information Documents  (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, includes extensive inform-
ation on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedest-
rian  programs, and alternative work
schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory , Transporta-
tion Section, 2565 Plymouth Road,
Ann  Arbor, MI 48105,
(313) 668-4420.

Employment and Parking in Subur-
ban Business Parks presents the re-
sults of a study of parks on the east
and west coasts conducted for the
Urban Land Institute  (described
under Energy Savings).
Contact: ULI, Publications Orders,
625 Indiana Avenue, N.W., Wash-
ington, D.C. 20004-2930, (800)
321-5011, ext. 85. S
RELATED POLICIES

T.1.1 Trip Reduction Ordinance
T.1.3 Parking Pricing

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

ENDNOTES:

1 Shoup, Donald and Don Pickrell, “Problems with Parking Requirements in Zoning Ordinances,” Traffic Quarterly, October 1978.
2 Assuming one employee per 200 sq. ft.. COMSIS Corporation, Evaluation of Travel Demand Management Measures to Relieve

Congestion, prepared for FHWA, 1990.
3 K.T. Analytics, “Local Zoning Codes and Parking Supply,” Proceedings of the Commuter Parking Symposium, U.S. Department of

Transportation, December 1990, citing Robert Cervero, America’s Suburban Centers, 1988.
4 Employment and Parking in Suburban Business Parks: A Pilot Study, conducted by Gruen Gruen + Associates, (Urban Land Institute),  1986.
5 Using emission factors provided in the Appendix.  Assuming 20 - 30 mile round-trip commutes averaging 35 mph substituted by two mile

round trip trips averaging 15 mph.  All trips have two cold starts and two hot soaks.
6 Dunphy, Robert T. and Ben C. Lin, Transportation Management Through Partnerships, (Urban Land Institute),

1990, p 61.
7 American Automobile Association, Your Driving Costs, 1991 edition.
8 COMSIS, op cit.
9 Higgins, Thomas, “Parking Management and Traffic Mitigation in Six Cities: for Local Policy,” Transportation

Research Record 1232, 1989 and personal communication with Elsa Coleman, City of Portland, October 1991.
10  Elsa Coleman, “Parking Management in Portland,” Proceedings of the Commuter Parking Symposium, op cit.
11  Dunphy, op. cit.
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POLICY T.1.5
GUARANTEED RIDE HOME PROGRAMS

The difficulty of getting home in
the case of an emergency or work-
ing overtime has been found to be
a major barrier to ridesharing.
Guaranteed Ride Home (GRH)
programs address this problem by
offering employees who do not
drive alone  a way to get home in
case of an unexpected need. In this
way, GRH programs provide a
safety net to employees, allowing
them to carpool, vanpool, use tran-
sit or bike or walk to work without
worry. Local governments can offer
GRH programs to their own em-
ployees and require or encourage
other employers to offer such
programs.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall estab-
lish an in-house guaranteed ride
home program in order to pro-
mote ridesharing among City/
County employees and serve as
a model for other local
employers.

? The City/County shall require
large employers to establish
guaranteed ride home programs
or participate in existing pro-
grams. This may be done via a
trip reduction ordinance and/or
conditions upon specific devel-
opments with major traffic
impacts.

IMPLEMENTATION IDEAS

? Establish a GRH program for
city/county employees. Pro-
grams may use taxis, fleet cars,
backup carpools and vanpools1,
short-term auto rental and/or

transit to provide rides to em-
ployees. Rides should be offered
in cases of emergencies (e.g.
sick children) and could be
offered in case of overtime, bus-
iness appointments, personal
appointments and/or errands.
GRH programs tend to be used
less than anticipated, with use
for emergency-only programs
ranging from .5% to 8% of

❝When asked what
would encourage
them to rideshare,
commuters in the
Los Angeles region
cited GRH programs
more than any other
incentive or
benefit.❜❜

ridesharers per year.2 Employees
could be charged nominal fees
per ride or limited to a certain
number of rides per year in
order to discourage abuse. Pro-
grams must be accessible to the
mobility-impaired.

? Educate employers about
GRH programs. In addition to
using the city/county program as
a model, provide GRH literature
or workshops for local
employers.

? Include GRH as an optional
or mandatory measure in a trip
reduction ordinance (TRO). If
your city or county adopts a
TRO, list GRH programs as a
measure that can be used to
meet trip reduction goals. Con-
sider requiring it of large em-
ployers. (See Policy T.1.1 Trip
Reduction Ordinance.)

? Require GRH programs for
large developments as a traffic
mitigation measure, along with
other ridesharing requirements.
Including GRH programs as a
general plan policy helps to enf-
orce such conditions.

? Subsidize local or regional
GRH programs. In some areas
the transit or ridesharing agency
or transportation management
association (TMA) may be int-
erested in setting up a GRH pro-
gram for all employees in an
area, not just individual employ-
ers. A local government could
help subsidize such a program.

PLANNING GUIDE

ENERGY
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would fall by slightly less than 1-
6%. This is because some of the
people shifting to other modes will
still need to use their car, either to
get to a park-and-ride location or to
carpool. In addition, the taxi rides
or other modes used for the GRH
program will emit pollutants,
though this should be minimal.

ECONOMICS

Costs to employers will depend up-
on the type of transportation used
for rides and eligibility require-
ments (e.g. emergency-only). Em-
ployers that do not use fleet ve-
hicles may experience costs of $20
to $75 per trip. One small survey of
programs in place for a year or
more found that costs were mini-
mal, averaging $100 per month.6

The costs of including GRH pro-
grams in trip reduction ordinances
would not increase the costs of de-
veloping or implementing a TRO.
The costs of subsidizing local or
regional GRH programs would de-
pend upon the extent of the pro-
gram and the amount of the sub-
sidy. Costs would likely be shared
by other agencies, participants, and
employers. Annual budgets for
GRH programs could range from
less than $3,000 to $85,000 for
large programs. Programs costing
over $5,000 usually devote a maj-
ority of the budget to marketing.7

PROGRAMS IN OPERATION

The city of Huntington Beach uses
carpools, taxis, buses, and, as a last
resort, the employee transportation
coordinator in their GRH program.
About 20% of all city employees
use alternative modes. The budget
for the entire alternative commute
program is $129,000, of which
GRH is a small part.

Contact: Brian Smith, Employee
Transportation Coordinator, 2000
Main Street, Huntington Beach, CA
92648, (714) 536-5674.

The city of Walnut Creek offers
rides to employees in case of emer-
gency as determined by the super-
visor.  Fleet cars are provided or
the employee is driven home by
another city employee.  The pro-
gram has been used very infre-
quently with minimal costs.
Contact:  Joanna Grant, Transporta-
tion Systems Management Man-
ager, City of Walnut Creek, P.O.
Box 8039, 1666N. Main Street,
Walnut Creek, CA 94596,
(510) 256-3529.

The city of Pasadena subsidizes a
taxi ride for employees facing em-
ergencies, including illness or crisis
of participant or family member
and unexpected request by the sup-
ervisor to work overtime.
Contact: Lucy Castro, City of Pasa-
dena, 100 N. Garfield, Pasadena,
CA 91109, (818) 405-4191.

Seattle METRO, a regional trans-
portation and transit agency, estab-
lished a GRH program in down-
town Bellevue.  Employees who
vanpool, carpool or use transit at
least three days a week are eligible
for a voucher program that reim-
burses them 90% for up to six taxi
rides per year.  This program is co-
ordinated with the Bellevue Trans-
portation Management Association.

TRANSPORTATION AND ENERGY
BENEFITS

GRH programs typically act as an
insurance policy for ridesharers
and are one of a number of factors
that determine commute behavior.
When asked what would encour-
age them to rideshare, commuters
in the Los Angeles region cited
GRH programs more than any
other incentive or benefit. Another
survey found that one in four ride-
sharers stop or are tempted to stop
ridesharing due to overtime and
emergencies.3

Little evidence is available about
the direct effects of GRH programs
on commuting. One study found
that participation in a Bellevue,
WA program increased the use of
commute alternatives by 12%.4

Ridesharing at a Los Angeles com-
pany increased 15% after imple-
menting a GRH program. A survey
of employees in Orange County
found that two-thirds would try
ridesharing at least twice a week if
a GRH program was available.5

Assuming that ridesharing rates (in-
cluding transit) will increase from
10-20% due to a GRH program
and 10-30% of employees current-
ly rideshare, solo commuting
would decline 1-6%. The amount
of energy used for commuting will
fall by less than 1-6%. This is be-
cause some of the employees will
form carpools and vanpools, which
use gasoline, and a small amount
of extra gasoline will be used for
the rides home in case of
emergency.

ENVIRONMENTAL BENEFITS

Reducing solo commuting will cut
air pollutant emissions. If solo
commuting is reduced 1-6% as a
result of GRH program, air emis-
sions attributed to commuting
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ENDNOTES:

A similar program is in place along
the I-90 corridor.
Contact: Lynne Conway, Executive
Director, 500 108 Avenue NE,
Suite 210, Bellevue, WA 98004,
(206) 453-0644.

The Department of General
Services has established a Guaran-
teed Return Trip program for state
agencies in 12 major cities.  To
date, 40 agencies and over 1,500
employees  participate. Information
on how to establish a similar pro-
gram can be obtained from Gen-
eral Services.
Contact: Marianne Arenas, Calif-
ornia Department of General Ser-
vices, 1325 J Street, Suite 1714,
Sacramento, CA 95814,
(916) 327-8999.

RESOURCES

Commuter Transportation Ser-
vices, Inc., Guaranteed Ride
Home: Taking the Worry Out of
Ridesharing, A Handbook to Help
You Set Up a Program at Your
Company. Provides step-by-step
information on setting up a GRH
program, including numerous ex-
amples and contacts.
Contact: Commuter Transportation
Services, 3550 Wilshire Blvd. Suite
300, Los Angeles, CA 90010,
(213) 380-7750.

Crain & Associates, An Examina-
tion of Eleven Guaranteed-Ride
Home Programs Nationwide.
Contact: Crain & Associates, 2007
Sawtelle Blvd. Suite 7, Los Angeles,
CA 90025, (213) 473-6508.

The Association of Commuter
Transportation (ACT) is a member-
ship organization of professionals
involved in alternatives to solo-
commuting, including transporta-
tion coordinators from throughout
the country. ACT provides publica-
tions and conferences.
Contact: ACT, Suite 200, 808 17th
Street, NW, Washington, DC,
20006, (202) 223-9669. k
RELATED POLICIES

T.1.1 Trip Reduction Ordinances
T.1.2 Transportation Manage-

ment Associations
T.1.9 Reducing City and County

Employee Commute Trips

1 Backup vanpools can be regularly scheduled vanpools that have late schedules or extra vans that area used when needed.  Backup
carpools are usually company fleet or personal vehicles driven by the employee transportation coordinator, security personnel, or other
assigned drivers.

2 Commuter Transportation Services, Inc., Guaranteed Ride Home: Taking the Worry Out of Ridesharing, A Handbook to Help You Set Up
a Program at Your Company.

3 Guaranteed Ride Home: Taking the Worry..., op. cit.
4 Eileen Kadesh and Laurie Elder, “Guaranteed Ride Home Evaluation: An Insurance Program for HOV Users,”

Transportation Research Record #1212, 1989, as cited in MTC, What We Do and Don’t Know About Traffic
Mitigation Measures, 1991.

5 Commuter Transportation Services, Inc., “Guaranteed Ride Home” brochure, 1991.
6 Guaranteed Ride Home: Taking the Worry..., op. cit.
7 “Guaranteed Ride Home” brochure, op. cit.
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 POLICY T.1.6
TELECOMMUTING

Instead of bringing people to work,
why not bring the work to the peo-
ple?  Telecommuting accomplishes
just that and can increase produc-
tivity at the same time. Many jobs
are well suited for working at home
or at a “tele-center” closer to
home. In California, information
workers represent almost 60% of
the labor force, a majority of which
may be able to telecommute.1 Even
though managers are often reluct-
ant to allow employees to work
outside the office, telecommuting
can often add more specificity,
structure and discipline to the
manager-employee relationship by
requiring employees and manag-
ers to set specific goals and objec-
tives. In pilot programs, worker
productivity has been shown to
increase measureably.

Home-based telecommuting in-
volves employees who work at
home and communicate with the
main office by telephone.  Com-
puter modems, and/or facsimile
machine may also be used.

Satellite centers are set up by a sin-
gle organization to house its own
telecommuters at a location closer
to residences. Facilities are linked
to the main office via telephones
and computers.

Local or neighborhood tele-centers
may house telecommuters from
more than one employer. Facilities
can include computers, copy ma-
chines, telephones, secretarial
services, meeting rooms, facsimile
machines and other equipment.

GENERAL PLAN LANGUAGE IDEAS

? By [date] the City/County
shall reduce employee commute
trips by establishing a home-
based telecommuting program
for City/County employees.

? The City/County shall pre-
pare a telecommuting plan that
examines the feasibility of es-
tablishing a tele-center for its

employees, in conjunction with
other local governments and
private employers.

? The City/County shall amend
the zoning code to eliminate

language that would restrict
home-based telecommuting.

? The City/County shall work
with the regional planning
agency and neighboring cities to
prepare a regional assessment of
the need for a tele-center, and, if
necessary, examine potential lo-
cation(s), the size, funding sour-
ces, and other relevant issues.

? The City/County shall fac-
ilitate the establishment of sat-
ellite offices and local tele-
centers through zoning code
changes, zoning incentives, and
discretionary project approval
conditions.

? The City/County shall de-
velop incentives and education
programs to facilitate private
sector telecommuting.

IMPLEMENTATION IDEAS

? Establish a home-based tele-
commuting program for local
government employees. Include
training of both employees and
managers. In many cases, em-
ployees already will have com-
puters or may not need them to
perform their work. Otherwise,
the city/county should purchase

PLANNING GUIDE
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❝The challenge is to
find a cost-effective
approach to improving
air quality.  The
question is not how
we can afford to make
changes, but how can
we afford not to
adopt a new approach
to mobility?❜❜
—Western City,  July
1992
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? Promote the establishment
of tele-centers. Based upon the
regional assessment, amend the
zoning code to allow satellite
offices and tele-centers in and
near residential areas. Work with
developers to site centers in new
or existing residential develop-
ments. Explore all potential sites,
including the use of space at
schools, libraries, and colleges.
Funding may be available
through the Congestion Manage-
ment Program process or motor
vehicle surcharge funds (e.g. AB
2766 funds). Offer density bon-
uses or other incentives for com-
mercial developments that in-
clude space that would be leas-
ed to employers for tele-centers.
Pool resources with other local
governments.

? Share space with other local
governments. Establish agree-
ments to allow employees of
other local governments who
live in your community to use
your offices and/or equipment
and vice versa in order to facil-
itate telecommuting. For ex-
ample, employees of one city
could receive or send faxes at
the offices of the city where they
live on days they are tele-
commuting from home.

? Organize forums and work-
shops for local employers to
explain the benefits of tele-
commuting.

ENERGY SAVINGS

Each day that an employee tele-
commutes from home, one round
trip is eliminated. Employees par-
ticipating in the State of Calif-
ornia telecommuting program re-
duced work trips by over 40%
(approximately 366 miles each
month).2 Using these data, each
tele-commuter saves about 230

gallons of gasoline per year, if the
tele-commuter normally drives
alone to work.3 When all trips are
included, telecommuters in the
pilot project also reduced trips per
day by about 20%. Telecommuting
did not lead to an increase in non-
work trips and household members
did not increase car use even if an
additional car became available as
a result of telecommuting.4

San Diego city employees saved an
average of 21 miles and 68 minutes
of travel each time they telecom-
muted. Employees telecommuted
an average of 1.2 days per week,
therefore saving about 25 miles a
week or 1.3 gallons of gasoline.5

Telecommuters at the Southern
California Association of Govern-
ments (SCAG) saved about 46
miles of travel per telecommute.6

This equates to about 2.4 gallons of
gasoline. Telecommuters may use
additional energy at home.  How-
ever, the State of California pilot
project estimated this increase to
be no more than one-third of the
energy savings resulting from elim-
inating the commute trip.7 One
study of a satellite work center in
the Los Angeles area found that
telecommuters at the center travel-
led an average of 65% fewer miles
to the center than to the main
office.8

ENVIRONMENTAL BENEFITS

Work trips usually involve starting
a cold engine (cold start) which
emits a large amount of pollutants.
Turning off the engine causes ad-
ditional emissions. For example, a
two-mile round trip emits only
about 30% fewer pollutants than a
20-mile round trip, even though it
is 90% shorter. About 95% of  the
emissions in the two-mile trip
come from starting and turning off
the engine.9 Emission reductions
per telecommuter per day of

computer equipment, establish
special discounts or loan pro-
grams so employees may pur-
chase their own computers, loan
employees laptop computers, or
move existing computers from
offices to homes. Allow appro-
priate employees, such as build-
ing inspectors, to go directly to a
site from home in the morning,
rather than driving to the office
first.

? Review the local zoning
code to eliminate statements
that may restrict home-based
telecommuting. For example,
language that prohibits home
businesses should clearly ex-
empt employees of a company
or agency who are telecommut-
ing or information-based work-
ers or entrepreneurs.

? Make sure employers sub-
ject to a trip reduction ordi-
nance (TRO) receive credit for
telecommuting employees. For
example, if the TRO requires
employers to meet an average
vehicle ridership (AVR) target
generally calculated by dividing
the number of workers by the
number of vehicles arriving at
work, employees who tele-
commute should be included in
the numerator, but not the
denominator.

? Assess the need for telework
centers. Work with the regional
planning agency, transit agen-
cies, and other local govern-
ments to assess the need for tele-
centers near residential areas.
This approach would be particu-
larly effective in “bedroom”
communities with a high per-
centage of workers commuting
long distances.
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Extracted with permission from “Institutional Mobility — A Cost Effective Approach to Economic Growth and Environmental Protection,”
from the July 1992 issue of Western City magazine, the monthly publication of the League of California Cities.

INSTITUTIONAL MOBILITY
By Walter Siembab and Tom Read

When the streets and highways are so congested that labor, raw materials and finished goods cannot
move in a timely fashion, the economy suffers.  According to the Southern California Association of
Governments  (SCAG), the average freeway speed in Southern California was 30 miles per hour in 1990.
Imagine the impact on commerce if the current SCAG projection is right: that travel time will decline to
11 miles per hour in that area by 2010.

SCAG conservatively estimates statewide costs due to congestion at $2 million a day.  This may jump to
a staggering $6 million a day by 2010.  How can the private economy adequately recover from the
recession while operating inside a machine that puts this type of handicap onto their products?

Take the collective cost — paid privately by the work force but ultimately compensated out of a wage
structure established by employers — of getting to and from the work place.  Based on our own recent
survey of cities, we conservatively estimate there are 300,000 employees of the city, county and state
governments in the four Southern California counties of Los Angeles, Orange, Riverside and San Bernar-
dino.  Assume 90 percent of them drive alone.  Since the average commute to work in the region is 32
miles round trip, according to the State of the Commute, a 1991 report prepared by Computer Transpor-
tation Services; public sector employees — by themselves — generate 8,640,000 miles traveled per day.

At an approximate average cost of automobile travel of $.40 per mile, according to American Automo-
bile Association estimates, the direct out-of-pocket cost for transporting local and state government
employees back and forth to work is about $3.5 million a day — over $800 million a year just to pay for
the journey to and from work.

If 10 percent of the public sector work force could work within walking, biking or bus distance of work
two days per week, city, county, and state employees would save over $30 million a year in just those
four Southern California counties.  If 25 percent could work close to home three days per week, the
savings would total $120 million a year.

What might these employees purchase with this $120 million savings?

Traditional mobility contributes to the dependence on a finite resource, oil.  Based on average miles per
gallon reported by the American Automobile Association, we calculate this same group of 300,000 local
government and state employees in Southern California consume almost 400,000 gallons of gasoline per
day just going to and from work.  Over the course of a year, those government-employed commuters put
246 tons of carbon monoxide, 15.1 tons of nitrous oxide, and 46 tons of reactive organic gases into our
already over-loaded atmosphere.

Federal and state air quality laws that set standards for healthy air are being violated in major cities
throughout the West. Failure to comply with federal air quality standards can result in the imposition of
a Federal Implementation Plan, which could mandate such draconian measures as “no driving days” or
the withholding of federal transportation funds in an attempt to reduce economic growth in afflicted
areas until air quality improves.

The challenge is to find a cost-effective approach to improving air quality.  The question is not how we
can afford to make changes, but how can we afford not to adopt a new approach to mobility?
— Western City, July 1992
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ing (about $300 per telecommuter-
supervisor pair), phone costs (esti-
mated at $30 per month per tele-
commuter), computers and main-
tenance and administration. Few
employees needed extra phone
lines or computers.11

Direct benefits included increased
employee effectiveness (6.8-10.4%
increase), decreased sick leave
(10-20% fewer days), decreased
turnover, reduced parking require-
ments and office space savings.
Nearly 20% of the telecommuters
stated that telecommuting had
been a moderate to decisive factor
in their decision to remain in their
job. Measurable benefits result
from reduced turnover.  The value
for replacing each mid-level em-
ployee approaches $150,000.12

Pacific Bell has found that produc-
tivity of telecommuters increases at
least 10%, frequently 20-30%. As a
tool to increase retention, tele-
commuting can save $3,000 to
$4,000 per employee in recruiting
costs and $100,000 or more for
training data professionals.13

Telecommuters save on commute
costs.  The American Automobile
Association estimates the operating
costs of a vehicle to be 8.1 to 11.1

cents per mile. With ownership ex-
penses, the cost is 28.4 to 55.6
cents per mile, depending upon the
car and total miles driven per
year.14 The telecommuters who
reduce travel to work by 366 miles
per month (the average in the state
pilot project) would save over $350
per year in vehicle operating costs.
Telecommuters could consider
avoiding the purchase of a second
car, saving from $3,500 to $4,700
per year (AAA figures). While some
telecommuters may end up paying
more for utilities, computer equip-
ment, or space (need for an extra
room), these costs may be offset by
reduced commute costs.

PROGRAMS IN OPERATION

The State of California telecom-
muting project started in 1988 and
involves over 200 telecommuters.
The program has expanded to in-
clude an estimated 1,000 state
employees.
Contact: David Fleming, California
Department of General Services,
Telecommunications Division, 601
Sequoia Blvd., Sacramento, CA
95814-0282, (916) 324-1739.

After a six-month pilot program the
city of San Diego established a per-
manent telecommuting program.
With 35 employees participating,
the city expects 500 telecommut-
ers within five years. This is over
5% of city staff, excluding law
enforcement. The program does
not include any additional funds
for equipment. Individual depart-
ments may reimburse employees
for phone calls, required software
and modems, but must do so with-
in their existing budgets. Primary
costs involved staff time to set up
and evaluate the pilot program.
About 5 - 10% of one staff person’s
time is needed to maintain and ex-
pand the program.

telecommuting is greatest for a
home-based program and tele-
center programs where people
walk, bike or use transit (without
driving to the stop) to get to the
center. However, tele-centers can
contribute to emission reductions
in cases where home-based
telecommuting is not possible,
since the centers may attract a
large number of participants who
would otherwise drive longer
distances.

An analysis of the state pilot pro-
ject found that vehicle emissions
for telecommuters were reduced
63-73% on telecommuting days.10

If just 10% of the employees at a
site telecommuted from home two
days per week, average weekly
emissions from vehicles commut-
ing to and from the site would drop
by over 2.5%.

ECONOMICS

Evaluation of the costs and benefits
of the State of California telecom-
muting pilot project with over 200
telecomuters found that the pro-
gram broke even within three years
(after start-up costs) and that direct
benefits outweighed costs over five
to one. Direct costs included train-
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office space and cubicle work stat-
ions for lease by employers. Com-
mon areas and services include
computers and printers, a confer-
ence room, copy and Fax ma-
chines, lunch rooms and exercise
facilities. Employers supply the
equipment for private offices.  The
Center can accommodate 100 or
more telecommuters. Orientation
sessions are offered employees and

The city provides two hours of
training for supervisors and tele-
commuters. Pacific Bell provided
expertise and training to start up
the program. The city is active in
the San Diego Telecommuting
Association.
Contact: Helene Cweren, TDM
Program Development Coordin-
ator, Transportation Demand Man-
agement Division, Engineering &
Development Department,  City
Operations Building, 1222 First
Avenue, MS 510, San Diego, CA
92101, (619) 236-7372 or
236-6520.

The city of Palo Alto started a pilot
telecommuting program in 1991
involving about 20 employees. In
addition to reducing automobile
travel, the program helped deal
with the lack of affordable housing
for employees nearby and space
problems in city offices. Most em-
ployees telecommute one day per
week and problems have been few.
The city of Palo Alto spent $25,000
to purchase equipment for its tele-
commuters, including computers
for about half. The program will be
evaluated in early 1992.
Contact: Greg Munks, Manager of
Human Resources Development,
City of Palo Alto, 4000 Middlefield
Rd., Palo Alto, CA 94303,
(415) 493-1803.

The city of Walnut Creek, with
support from Pacific Bell, sponsor-
ed a telecommuting forum for over
100 Bay Area employers.
Contact: Joanna Grant, Transporta-
tion Systems Management Coor-
dinator, City of Walnut Creek
Community Development Depart-
ment, P.O. Box 8039, Walnut
Creek, CA 94596, (510) 256-3529.

State funding and private contribu-
tors helped establish the Telecom-
muting WorkCenter of Riverside
County, opened in November
1991. The Center includes private

RESOURCES

Department of General Services,
The California Telecommuting Pilot
Project Final Report, June 1990
(7540-930-1400-0). In addition to
evaluating the state’s pilot project,
Appendix B includes some definit-
ions and guidelines for tele-
commuting.
Contact: Department of General
Services, P.O. Box 1015, North
Highlands, CA 95660,
(916) 973-3700.

A telecommuting guide describing
the benefits and logistics of setting
up a program is available from
Commuter Transportation Services.
Contact: Commuter Transportation
Services, 3550 Wilshire Blvd. Suite
300, Los Angeles, CA 90010,
(213) 380-7750.

The Telecommuting Advisory Coun-
cil has extensive written re-sources
and a working group.  Contact:
Elham Shirazi, 1015
N. Kings Rd, No. 116, West Holly-
wood, CA  90068, (213) 650-7338.

Pacific Bell offers technical exper-
tise and training for telecommuting,
in addition to The Telecommuting
Resource Guide, a useful document
for employers considering establish-
ing a telecommuting program.
Contact: Carol Nolan, 1010
Wilshire Blvd. Room 1300, Los
Angeles, CA 90017,
(213) 975-7495.

❝Work trips usually
involve starting a
cold engine (cold
start) which emits a
large amount of
pollutants. Turning
off the engine causes
additional emissions.
For example, a two-
mile round trip emits
only about 30% fewer
pollutants than a
20-mile round trip,
even though it is 90%
shorter.❜❜

supervisors and a manager is avail-
able for on-going assistance.
Contact: Marilyn Williams, River-
side County Transportation Com-
mission, 3560 University Avenue,
Suite 100, Riverside, CA 92501,
(714) 787-7141 or the Telecommu-
ting WorkCenter, 3190 Chicago
Avenue, Riverside, CA 92507,
(714) 787-6600 or (800) 300-8972.
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Telecommuting Review is a mon-
thly newsletter directed at employ-
ers and others with case studies,
technical issues, legal and regula-
tory developments and other in-
formation. Telecommuting: How to
Make It Work for You and Your
Company details how to start a
telecommuting program.
Contact: Gil Gordon Associates,
10 Donner Court, Monmouth
Junction, NJ 08852, Phone: (908)
329-2266, Fax: (908) 329-2703.

ENDNOTES:
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1 Kitamura, Ryuichi, et. al. “Telecommuting as a Transportation Measure: Initial Results of California Pilot Project,” Transportation Research
Record 1285, 1990; Nilles, Jack M., “Traffic Reduction by Telecommuting: A Status Review and Selected Bibliography,” Transportation
Research A, Vol. 22A, No. 4, pp. 301-317, 1988.

2 Kitamura, Ryuichi, Ram M. Pendyala, and Konstadinos Goulias, “Telecommunicating and Travel Demand: An Impact Assessment for State
of California Telecommute Pilot Project Participants,” Institute of Transportation Studies, U.C. Davis, January 1991 (UCD-ITS-RR-91-8);
and State of California, Department of General Services, The California Telecommuting Pilot Project Final Report prepared by JALA
Associates, Inc., June 1990, p. 52.

3 Assuming 19 miles per gallon.
4 Kitamura, et. al. 1991, op. cit.
5 Personal communication with Helene Cweren, City of San Diego.
6 SCAG, Evaluation Report Telecommuting Pilot Project, August 1988.
7 The California Telecommuting Pilot Project Final Report op. cit.
8 Nilles, op. cit.
9 Estimate for reactive organic gases, using emission factors in Appendix, assuming 25 mph.
10  Sampath, Saxena, and Mokhtarian, “The Effectiveness of Telecommuting as a Transportation Control Measure,”

Institute of Transportation Studies, U.C. Davis, (UCD-ITS-91-10), August 1991.  TOG emissions were reduced
64%, CO reduced 63%, and NOx reduced 73%.

11  The California Telecommuting Pilot Project Final Report, op cit.
12  ibid.
13  “Telecommuting,” handout produced by Pacific Bell.
14 AAA, Your Driving Costs, 1991 Edition.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments include extensive informa-
tion on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedes-
trian programs, and alternative
work schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transporta-
tion Section, 2565 Plymouth Road,
Ann Arbor, MI 48105,
(313) 668-4420. ℡

RELATED POLICIES

T.1.1 Trip Reduction Ordinances
T.1.2 Transportation

Management Associations
T.1.7 Teleconferencing
T.1.9 Reducing City and County

Employee Commute Trips
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Teleconferencing can reduce work-
related travel.  The simplest form of
teleconferencing is a conference
call using existing phone systems
(sometimes with help from the op-
erator) to connect three or more
participants. More sophisticated
systems involve video facilities
allowing groups of people in two
locations to view and hear each
other and view overhead slides and
other materials.

Computer modems allow data and
documents to be exchanged over
phone lines. In the near future,
computer-based or desktop video-
conferencing will allow individuals
to exchange and modify graphics
and documents electronically, in
addition to viewing each other.1 By
promoting these technologies in-
house and to area businesses, local
governments can reduce the fuel
used for business travel while pro-
moting more effective
communication.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall en-
courage the use of telecommuni-
cations as a substitute for travel
for City/County business. Specif-
ically, all employees shall re-
ceive instructions on how to
conduct conference calls and be
asked to hold conference calls
and use computer modems
whenever feasible as an alterna-
tive to travel.

? The City/County shall ex-
amine the feasibility of establish-
ing a teleconference center with
video facilities. The City Man-
ager’s or County Administrator’s

IMPLEMENTATION IDEAS

? Implement in-house pro-
grams. If the current phone
system does not have conference
call functions, consider this fea-
ture when updating the system.
Alternatively, conference calls
can be arranged through the
public or long- distance system
telephone operator. Instruct all
city/county employees on how to
conduct a conference call, either
through the existing phone
system or the operator. Develop
a list of guidelines on when to
use conference calling capabil-
ities versus travel. Explore the
use of public and private tele-
conferencing centers nearby as a
substitute for long distance
travel. Install conference call
boxes on phones in conference
rooms or make the boxes avail-
able to borrow for meetings.
Install computer modems to
allow staff to transfer data and
documents over phone lines.

❝...some non-
quantifiable benefits
of teleconferencing—
increased participation
and broader
representation at
meetings. In addition,
travel is dispersed to
the conference
centers, reducing
congestion.❜❜

office shall conduct the feasibil-
ity study, which will examine
costs, potential users (in and
outside of the City/County), po-
tential sites, funding, and cost-
sharing arrangements. The City/
County shall work with local
businesses and the Chamber of
Commerce on this study, to be
completed within one year.

? As a condition of develop-
ment, the City/County may re-
quire developers of large-scale
commercial and mixed-use re-
sidential projects to include tele-
conferencing facilities with
video equipment. When not in
use by tenants, the facilities must
be made available to other en-
tities at a reasonable cost.

 POLICY T.1.7
TELECONFERENCING
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? Explore the feasibility of a
tele/video conference center.
A few California facilities are
available to outside parties (see
“Resources”). Conduct a feasibil-
ity study to determine whether
the demand exists for a center
within the jurisdiction. The cen-
ter could be located at city/
county facilities, including
libraries or schools, privately-
owned buildings such as offices
and hotels and/or convention
centers. Costs could be shared
by the city/county and other
users, with possible funding from
gas or sales tax funds devoted to
transportation projects.

? Require or encourage tele/
video conference centers in new
development. A center could be
required as a condition of de-
velopment approval. The center
could be leased to outside users
when not in use by project
tenants.

ENERGY SAVINGS AND
ENVIRONMENTAL BENEFITS

The amount of energy saved from
teleconferencing will depend upon
the reduction in travel distances
and travel modes. For example,
when the Southern California As-
sociation of Governments (SCAG)
held a committee meeting at two
conference sites in the Los Angeles
region instead of at their offices in
downtown Los Angeles, the aver-
age round trip distance for partici-
pants was 48 miles, a reduction of
13 miles. Overall, 278 fewer miles
were driven than if the same peo-
ple had attended the meeting
downtown, a 24% savings. How-
ever, attendance at the teleconfer-
ence meeting was higher than pre-
vious committee meetings, so the
actual total travel was higher.2

Even so, about 15 gallons of gaso-
line were saved compared to the
same meeting participants driving
to one location.

This example points to some non-
quantifiable benefits of teleconfer-
encing — increased participation
and broader representation at
meetings. In addition, travel is dis-
persed to the conference centers,
reducing congestion. Teleconfer-
encing allows more flexibility to
schedule meetings during off-peak
travel times. Air emissions are re-
duced by shortening travel distance
and relieving congestion delays.

ECONOMICS

Operator-assisted conference calls
usually involve set-up and per min-
ute charges for each participant.
Charges will vary depending upon
the long-distance provider and the
number and location of the partici-
pants. Per minute charges may
range from $.11 to $.49.3 Some
phone companies charge higher

per minute rates, but no set-up
charge when the customer dials the
participants rather than the opera-
tor. Depending upon the length of
the call and the number and lo-
cation of participants, conference
calls can be less expensive than air
travel. Employee travel time is also
eliminated.

Using commercial teleconference
centers with video facilities may
cost about $600 per hour.4 This
option is most economical when a
number of people from each of two
distant areas (e.g. Northern and
Southern California) would nor-
mally travel to the meeting and
when a telephone conference call
will not substitute (e.g. when visual
presentations are made).

The cost of equipment to set up a
teleconference center with video
facilities may range from $50,000
to $70,000.5 Additional charges in-
clude phone or satellite time and
will vary depending on the type of
service used and the long distance
company. Charges for transmission
may be about $300 per hour.  Sim-
pler systems without video cap-
ability that handle up to 30 calls
can be purchased for about
$1,500.6

PROGRAMS IN OPERATION

When the South Coast Air Quality
Management District designed it's
new headquarters, they included a
tele/video conference center. Lo-
cated in Diamond Bar, the District
hopes to reduce travel and increase
participation in meetings by using
the center. Local governments may
reserve the facility.
Contact: Sylvia Oroz, SCAQMD,
(714) 396-2054.
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The Transportation/Air Quality
Review Group (TARG), an organi-
zation of public agencies involved
in transportation and air quality is-
sues, held four meetings using tele/
video equipment. Members usually
travel via car, plane and train from
California and Arizona to attend
meetings held at various California
locations.  Those attending one of
the teleconference meetings report-
ed that they would normally travel
an average of 303 miles round trip
to the meeting. With teleconfer-
ence participant groups meeting in
San Francisco and Los Angeles, the
teleconference reduced the average
travel distance to 122 miles per
round trip. Average travel time fell
from four hours to 2.5 hours. By
eliminating air fare for almost all
participants, travel costs were less.
Most participants deemed the
meeting more effective or equally
effective as previous meetings. The
survey indicated that more people
would participate if TARG meet-
ings were held via teleconference.

Contact: Nan Powers, California
Energy Commission, 1516 9th
Street, MS-42, Sacramento, CA
95814-5512, (916) 654-4059.

RESOURCES

The California Department of
Transportation has two teleconfer-
ence centers with video facilities,
one in downtown Los Angeles and
another in downtown Sacramento.
Each facility cost about $65,000 to
install, including a monitor, cam-
era, speaker, and computer.
Contact: Dan Johnson, Caltrans,
P.O. Box 942874, Station #77,
Sacramento, CA 94274-0001,
(916) 445-5090.

Several private companies provide
teleconference facilities: Confer-
ence Express (415) 392-2738;
General Telephone, (800) 637-
8789; U.S. Sprint, (800) 669-1235.
Also try your local Pacific Bell
office.

The California State University
System has teleconference facilities
available at several campuses, in-
cluding Sacramento, Bakersfield,
Chico, Stanislaus, and Fresno. The
system is available for use by non-
university parties.
Contact: Allan Hinderstein, Assis-
tant Director for Media Technol-
ogy, University Media Services,
California State University Sacra-
mento, 6000 J Street, Sacramento,
CA 95819-6047, (916) 278-6398. ℡
RELATED POLICIES

T.1.6 Telecommuting
T.1.2 Transportation Manage-

ment Associations

ENDNOTES:

1 Richter, M.J., “For Government, Getting Into Video Doesn’t Mean MTV,” Governing, September 1991.
2 Mokhtarian, Patricia Lyon, “An Empirical Evaluation of the Travel Impacts of Teleconferencing,” Transportation

Research -  A, Volume 22A, No. 4, 1988.
3 Based upon survey of AT&T Classic service, AT&T Alliance service, Allnet and MCI, May 1992.
4 Personal communication with Nan Powers, CEC, January 1992.
5 Personal communications with Allan Hinderstein, Assistant Director for Media Technology, California State

University and Dan Johnson, California Department of Transportation, January 1992.
6 Personal communication with Michele Fell-Casale, Office of Traffic Improvement, Caltrans, August 1992.
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Alternative work schedules (AWS)
can reduce traffic congestion and
energy consumption in two ways:
1) shifting commuters out of the
peak travel periods 2) eliminating
commute trips. With “compressed
work weeks” employees work
more than eight hours each day in
order to take an extra day off. For
example, on a 9/80 schedule em-
ployees work nine hours four days
each week, eight hours one day
every other week, and are off one
day every other week (usually
Monday or Friday). On a 4/40
schedule, employees work four
10-hour days a week.

“Flex-time” scheduling allows
workers to set their schedules de-
pending upon their needs, with
certain core hours when they must
be at work. Flex-time programs
usually reduce the number of
workers commuting during the
peak travel period. However, there
is conflicting evidence whether this
encourages or discourages the use
of transit, carpools, and vanpools.
“Staggered work hours” can be
used to reduce peak congestion by
staggering start times of employees.
However, because employees’
schedules will vary and are not
flexible, ridesharing arrangements
may be more difficult.

GENERAL PLAN LANGUAGE IDEAS

? The City/County will encour-
age all employers to allow em-
ployees to work alternative
schedules, such as 4/40 and
9/80 work weeks. Large employ-
ers shall be required to establish
alternative work schedules to
reduce commute vehicle trips.

? The City/County shall es-
tablish an alternative work
schedule program that allows its
own employees to work on a
compressed work week
schedule.

IMPLEMENTATION IDEAS

? Trip reduction ordinance.
Require employers, through a
trip reduction ordinance (TRO),
to offer compressed work week
schedules to employees. At a

? Implement a compressed
work week program for City/
County employees, by allowing
9/80 and/or 4/40 schedules.

? Promote the City/County
AWS program as a model to
local employers.

? Make transit schedules com-
patible. Work with the transit
agency to expand transit service
for people working nine or 10
hour days, when funding be-
comes available.

ENERGY SAVINGS

With compressed work weeks,
commute trips are eliminated
altogether, a major reduction in
energy use. With flex-time and
staggered work hours, trips are only
shifted out of the peak period, re-
ducing congestion, which affects
energy use. For example, one study
indicates that fuel consumption in-
creases 30% when average speeds
drop from 30 to 20 mph. A drop
from 30 to 10 mph results in a
100% increase in fuel use.1

For each employee on a 9/80
schedule, about 25 commute trips
(10%) would be eliminated over
the year, conserving 26-40 gallons

POLICY T.1.8
ALTERNATIVE WORK SCHEDULES

❝Employer benefits
of compressed work
weeks include: re-
duced absenteeism
and tardiness; re-
duced turnover;
fewer sick days; and
lower overtime
costs.❜❜

minimum, include compressed
work weeks as an acceptable
trip reduction strategy in a TRO.
(See Policy T.1.1 Trip Reduction
Ordinances)

PLANNING GUIDE

ENERGY
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approximately the same as the
reductions in commute trips shown
in the table. The Denver study esti-
mated that hydrocarbon and car-
bon monoxide emissions were
about 16% less for employees on
compressed work weeks. About
half of the employees were on 9/80
schedules and half were on 4/40
schedules. In addition, by relieving
congestion during the peak peri-
ods, emissions will be reduced
even further. The impact of reduc-
ing emissions on regional air qual-
ity (e.g. smog levels) will depend
upon local meteorology. The vast
majority of the trips eliminated by
switching to compressed work
weeks occur on Friday or Monday.
If these are particularly congested
days in an area, the impact on
local air quality may be significant.
In addition, programs could em-
phasize the benefits of taking Tues-
day, Wednesday or Thursday off.

ECONOMICS

Implementing and administering an
AWS program will impose some
costs on employers. If compressed
work weeks require the business to
extend its hours, additional expen-
ses (for example, utilities) may be
incurred.

Employer benefits of compressed
work weeks include: reduced ab-
senteeism and tardiness; reduced
turnover; fewer sick days and lower
overtime costs. For example, as a

REDUCTION IN TOTAL
 EMPLOYEE COMMUTE TRIPS

result of flextime schedules, the
city of Berkeley estimated that it
reduced overtime costs by $18,000
and sick leave costs by $26,000
annually.4 Longer or better office
coverage may be possible with the
longer days and rotating days off.
Compressed work weeks also can
be a low-cost fringe benefit and a
recruiting advantage.5

Most employees see AWS as a
benefit and morale may increase.
Commute costs can be reduced
10% by switching to a 9/80 sched-
ule and 20% for a 4/40 schedule.
By working nine or ten hour days,
employees are likely to travel be-
fore and after periods of severe
congestion and, therefore, reduce
travel times.

If a major portion of employees
were to switch to AWS, savings
may accrue to other entities as
well. For example, the U.S. Gen-
eral Accounting Office found that
spreading the rush hour more even-
ly over a longer period could re-
duce the number of transit vehicles
needed to service an area. Long-
term savings for six transit routes in
Philadelphia and Pittsburgh ranged
from $4 to $44 million from rehab-

Percent
Employee
Participation   9/80 4/40

20 2% 4%
30 3% 6%
40 4% 8%
50 5% 10%
60 6% 12%
70 7% 14%
80 8% 16%
90 9% 18%

of gasoline. About 50 trips (20%),
or 53-80 gallons of gasoline, would
be eliminated for each employee
on a 4/40 schedule.2

One study of 7,000 federal em-
ployees on compressed work
weeks in Denver found that total
weekly travel for households with
employees on compressed work
weeks was almost 16% less than
other federal employee house-
holds. Approximately 35% of this
was due to reductions in non-work-
related travel. This may be because
employees could be more efficient
and combine non-work trips on
their extra day off. About half of the
participating employees were on
9/80 schedules and half were on
4/40 schedules.3

The table to the right provides the
overall reduction in commute
travel with varying levels of em-
ployee participation in either of the
two compressed work week sched-
ules. The figures do not include
decreased non-work travel, which
may be conservative, based on the
Denver survey. Also, note that the
table does not include the addi-
tional energy efficiency benefits of
improving traffic flow by reducing
the number of peak period com-
muters.

ENVIRONMENTAL BENEFITS

Reductions in auto emissions as-
sociated with commuting will be
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Metropolitan Transportation Com-
mission, Traffic Mitigation Refer-
ence Guide and Commute Alterna-
tives, A Manual for Transportation
Coordinators.
Contact:  MTC, 101 8th Street,
Oakland, CA  94607,
(510) 464-7836. q
RELATED POLICIES

T.1.9 Reducing City & County
Employee Commute Trips

RESOURCES

Variable Hours: Alternatives to 9-5
is a brochure produced by Com-
muter Transportation Services,
Inc. that explains the benefits of
AWS and addresses issues of con-
cern. An implementation manual
and video are also available at a
low cost.
Contact: Commuter Transportation
Services, 3550 Wilshire Blvd. Suite
300, Los Angeles, CA 90010,
(213) 380-7750.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, includes extensive informat-
ion on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedes-
trian programs, and alternative
work schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transporta-
tion Section, 2565 Plymouth Road,
Ann Arbor, MI 48105,
(313) 668-4420.

ilitating or purchasing fewer ve-
hicles and up to $400,000 per year
in reduced labor costs.6

PROGRAMS IN OPERATION

The city of Santa Monica has an
extensive commute reduction pro-
gram, with over 900 of its 1,600
employees on compressed work
weeks. Almost all City Hall em-
ployees are on 9/80 schedules.
Other staff (except library, fire, and
bus drivers) have an option of be-
ing on a 10/40 or 9/80 schedule.
Even police officers have the op-
tion to work a compressed week.
Contact:  Karen Pickett, City of
Santa Monica, 1685 Main St. Room
115, Santa Monica, CA  90401,
(310) 458-8295.

Through Regulation XV, the trip
reduction regulation adopted by
the South Coast Air Quality Man-
agement District, employers are
allowed credit for compressed
work weeks when calculating
average vehicle ridership (AVR)
targets.
Contact: SCAQMD Transportation
Programs Division , P.O. Box
4933, Diamond Bar, CA 91765-
0933, (714) 396-2000.

1 California Energy Commission, Energy Efficiency Report, October 1990.
2 Assuming 19 mpg and 20-30 miles round trip.
3 Cambridge Systematics, Inc., Denver Federal Employee Compressed Work Week Experiment: Evaluation of

Transportation Related Impacts, 1980.
4 Metropolitan Transportation Commission, Traffic Mitigation Reference Guide, December 1984.
5 Commuter Transportation Services, Inc., “Variable Hours: Alternatives to 9-5,” (brochure), no date.
6 U.S. General Accounting Office, Report to the Secretary of Transportation, Spreading Commuter Work Hours

Could Reduce Transit Costs, (GAO/RCED-83-17), March 17, 1983.

ENDNOTES:
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POLICY T.1.9
REDUCING CITY & COUNTY
EMPLOYEE COMMUTE TRIPS

Implementing a program to encour-
age city and county employees to
switch from driving alone to walk-
ing, bicycling, transit, ridesharing
and telecommuting not only saves
energy but provides a model for
other local employers.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
a comprehensive program to en-
courage City/County employees
to commute by modes other than
the single-occupant vehicle, in-
cluding walking, bicycling, tran-
sit, carpooling, vanpooling and
telecommuting. The objective of
the program will be to increase
the average vehicle ridership
(AVR) to 1.5 by [date] and 1.75
by [date]. (AVR is generally de-
fined as the number of employ-
ees reporting to a worksite divid-
ed by the number of vehicles
driven by those employees to the
worksite.)

IMPLEMENTATION IDEAS

? Conduct an employee
survey. Determine how employ-
ees currently get to work, where
they live and what commute
options they might consider.
Contact your regional ridesharing
agency for assistance (See Ap-
pendix). Based on survey results,
design an employee trip reduct-
ion plan.

? Hire/appoint an employee
transportation coordinator
(ETC).

packets. (Regional transit and
ridesharing agencies usually
have free promotional materials
to post and distribute.) Distribute
rideshare matching forms annu-
ally from the regional rideshar-
ing agency to all employees and
to all new employees. The ETC
can also perform personalized
in-house rideshare matching.

? Provide bicycle lockers.
(See Policy L.3.2 Bike Parking
and Facilities).

? Provide preferential parking
to carpools and vanpools. If you
charge employees for parking,
reduce rates for carpools and
vanpools. Designate covered
spaces and spaces closer to buil-
dings for pool vehicles.

? Cash out free parking. (See
Policy T.1.3 Parking Pricing).

? Offer incentives to employ-
ees not driving alone. For ex-
ample, the city of Walnut Creek
offers employees who don’t drive
alone extra leave time and enters
their names in weekly drawings
for cash. Huntington Beach also
offers “commuter compensation
credit” in the form of merchan-
dise from a city catalogue, gift
certificates from designated ven-
dors or leave time.  Provide
bicycling and walking commut-
ers the same financial subsidy as
that given to commuters using
transit or ridesharing.

? Offer a Guaranteed Ride
Home program. (See Policy
T.1.5 Guaranteed Ride Home
Programs).

❝If transit service is
poor, concentrate
on carpooling and
vanpooling. If most
employees live
within 1-10 miles,
ridesharing may not
be as effective —
try promoting local
transit, bicycling
and walking.❜❜

? Distribute transit and
ridesharing information.
Establish a permanent display in
all City/County buildings. In-
clude transit and ridesharing
information in new employee

PLANNING GUIDE

ENERGY
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ENERGY SAVINGS

A comprehensive program can
reduce commute trips by 20-40%
or more.1 Improving average ve-
hicle ridership (AVR) from 1.1 to
1.5 will reduce employee commute
trips by 27%.2 Energy savings from
this shift would probably range
from 20-27% because of the gaso-
line used to drive to park-and-ride
lots and transit stations and to pick
up carpool and vanpool passen-
gers. Each commute trip avoided
could save 0.5 - 1.5 gallons of gas-
oline each day, depending upon
the distance and whether the per-
son drives to a park-and-ride loca-
tion.  One employee using an alter-
native mode just one day per week
would save 25-75 gallons of gaso-
line per year.3

The feasibility of using alternative
modes will vary depending on the
site. If transit service is poor, con-
centrate on carpooling and van-
pooling. If most employees live
within 1-10 miles, ridesharing may
not be as effective — try promoting
local transit, bicycling and walking.

ENVIRONMENTAL BENEFITS

Eliminating the single-occupant
vehicle from the commute trip is
advantageous from an air pollution
standpoint. Telecommuting, bicy-
cling and walking are in this  cate-
gory. The benefits of other modes
vary. If an employee drives to a
park-and-ride location they must
still start their car in the morning
and evening, usually with a cold
engine that emits pollution.

For example, replacing a 20 - 30
mile solo commute with a two to
five mile drive to a park-and-ride
lot or transit station reduces reac-
tive organic gas (ROG) emissions
by 22-34% and carbon monoxide
(CO) emissions by 27-41%.4 If the
employee uses a feeder bus, bi-
cycle or walks to an express bus or
rail stop, emissions are reduced
100%.  These savings help regions
to meet state and federal air quality
standards.

If AVR shifts from 1.1 to 1.5, and
half of the employees that switch
modes make a short solo trip to

? Subsidize bicycles and
walking. Palo Alto reimburses
employees using bicycles for
city business seven cents per
mile. Huntington Beach loans
bicycles that are unclaimed or
impounded by the police de-
partment to employees. Santa
Ana offers cyclists a bike for
travel to work and pedestrians a
$50 annual subsidy for walking
shoes. Bicycles and helmets
could be made available for
work-related trips during the
day.

? Establish a telecommuting
program. (See Policy T.1.6
Telecommuting).

? Subsidize transit passes.
Santa Ana provides subsidies of
$17 per month for train and bus
passes and vanpools.

? Sell transit passes on site.

? Establish a vanpool program.
A City/County could purchase
vans to operate a program or
invite a private company to
organize vanpools for city
employees.

? Offer alternative work
schedules to employees. (See
Policy T.1.8 Alternative Work
Schedules).

? Participate in a Transporta-
tion Management Association
(TMA). A TMA is an organizati-
on of several employers who
pool resources to reduce em-
ployee trips (See Policy T.1.2
Transportation Management
Associations).

? Locate new city/county fac-
ilities within walking distance of
transit. New or relocated facili-
ties should be accessible by
transit for employees and
visitors.
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The city of Santa Ana offers subsi-
dies to transit riders, vanpoolers,
carpoolers, bicyclists, and walkers.
About 100 employees have taken
advantage of the free bicycle offer.
Contact: City of Santa Ana, Em-
ployee Benefits Department, 20
Civic Center Plaza, Santa Ana, CA
92701, (714) 647-5353.

The city of Huntington Beach
offers several programs, including a
guaranteed ride home program.
From 12-55% of the employees
participate at each work site. The
program is funded through extra
vehicle registration fees provided
for under AB 2766.

Contact: Brian Smith, Employee
Transportation Coordinator, City of
Huntington Beach, 2000 Main
Street, Huntington, Beach, CA
92648, (714) 536-5674.

RESOURCES

The Association of Commuter
Transportation (ACT) is a member-
ship organization of professionals
involved in alternatives to solo-
commuting, including transporta-
tion coordinators from throughout
the country. ACT provides publica-
tions and conferences.
Contact: ACT, Suite 200, 808 17th
Street, NW, Washington, DC,
20006, (202) 223-9669.

Commute Alternatives, A Manual
for Transportation Coordinators is a
useful guide to setting up a trip re-
duction program produced by the
Metropolitan Transportation Com-
mission (San Francisco Bay Area).
Contact: MTC, 101 8th Street,
Oakland, CA 94607,
(510) 464-7700

The ETC Handbook: A Commute
Management Guide for Employee
Transportation Coordinators is
another source of information on
starting and maintaining employee
trip reduction programs.
Contact: Commuter Transportation
Services, 3550 Wilshire Blvd., Suite
300, Los Angeles, CA 90010, Attn:
Order Department,
(213) 380-7750.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, includes extensive infor-
mation on 16 "transportation con-
trol measures" (TCMs), including
trip reduction ordinances, employ-
er-based trip reduction, traffic flow
improvement, bicycle and

and from a park-and-ride location,
ROG and CO emissions attributed
to all city/county employee work
trips are reduced by about 20%.

ECONOMICS

The cost of a trip reduction pro-
gram depends upon the incentives
adopted. Implementation costs
might include staff time, monetary
and other incentives, bike racks,
telecommuting equipment and
promotional materials. In general,
programs for under 500 employ-
ees range from about $10,000 to
$60,000.5 Programs with mone-
tary incentives can cost more. For
example, Pasadena’s extensive
program covering 2,000 employ-
ees will cost over $400,000 next
year. Huntington Beach spent
$129,000 on its program for 1,200
to 1,400 employees.

Employees will save money by us-
ing alternative modes and can
eliminate the need for a second
car. The American Automobile
Association estimates new car
costs at 28.4 to 55.6 cents per
mile, including operating and
ownership costs. Operating costs
range from 8.1 to 11.1 cents per
mile, not including parking charg-
es or tolls. Ownership costs range
from about $3,500 to $4,700 per
year, including insurance, license,
registration, taxes, depreciation
and finance charges.6

PROGRAMS IN OPERATION

The city of Pasadena has one of
the most extensive local govern-
ment employee trip reduction pro-
grams — PRO>MOTION and
PRIDEshare. The programs offer
an extensive array of incentives to
about 2,000 employees. Currently,
the city’s AVR is about 1.5.
Contact: Mike Soper, Public
Works and Transportation Depart-

ment, Room 212, City Hall, 100
N. Garfield Ave., P.O. Box 7115,
Pasadena, CA 91109-7215.

Walnut Creek’s program targets
just over 300 employees and in-
cludes cash incentives, extra leave
time, subsidized transit passes and
a guaranteed ride home program.
Contact: Joanna Grant, Transpor-
tation Systems Management Coor-
dinator, City of Walnut Creek
Community Development Depart-
ment, P.O. Box 8039, Walnut
Creek, CA 94596, (510) 256-3529.

❝Employees will
save money by using
alternative modes
and can eliminate
the need for a
second car.❜❜
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RELATED POLICIES

L.3.2 Bike Parking and Facilities
T.1.3 Parking Pricing
T.1.4 Reduce Employee Parking
T.1.5 Guaranteed Ride Home

Programs
T.1.6 Telecommuting
T.1.8 Alternative Work

Schedules

ENDNOTES:
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1 FHWA, Evaluation of Travel Demand Management Measures to Relieve Congestion, 1990.
2 With a 1.1 AVR, there are 90.0 trips per 100 employees.  At a 1.5 AVR, there are 66.7 trips per 100 employees, a

reduction of  24.2 trips or 26.7%.
3 Assuming 50 work weeks per year.
4 Emissions factors (for 1994) appear in the Appendix.  This example assumes an average speed for the 20-30 mile

commute of 35 mph, an average speed for the 2-mile trip of 15 mph, and an average speed for the 5-mile trip
of 25 mph.

5 UMTA, An Assessment of Travel Demand Approaches at Suburban Activity Centers, 1989.
6 AAA, Your Driving Costs, 1991.

The California Vanpool Guide pro-
vides information on establishing
vanpool programs.
Contact: California Department of
Transportation, Division of Mass
Transportation, P.O. Box 942874,
Sacramento, CA 94274-0001,
(916) 322-5480. ä

pedestrian programs and alterna-
tive work schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transporta-
tion Section, 2565 Plymouth Road,
Ann Arbor, MI 48105,
(313) 668-4420.

Building Sustainable Communities:
An Environmental Guide for Local
Government, Transportation:
Efficiency and Alternative.
Contact: The Global Cities Project,
2962 Fillmore Street, San Fran-
cisco, CA 94123, (415) 775-0791.
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POLICY T.2.1
TRAFFIC SIGNAL TIMING

Vehicles are most efficient when
traveling at steady speeds. Stop-
and-go driving and idling wastes
from 30-45% of the fuel used while
driving on streets with traffic sig-
nals.1 Optimizing the timing of ex-
isting signals and installing advanc-
ed control equipment can  signifi-
cantly reduce traffic congestion
and fuel use.

GENERAL PLAN LANGUAGE IDEAS

? Traffic signals shall be timed
to improve fuel efficiency and
reduce traffic congestion.

? The Public Works Depart-
ment shall re-time at least 50%
of all signals over the next three
years.

? Traffic signals shall be
evaluated for re-timing every
three to five years.

? By [date], Public Works shall
evaluate the feasibility of a com-
puterized traffic signal system. If
energy savings are significant,
the Department shall develop a
plan to implement such a sys-
tem. (Note: This could include
requiring developers to install
equipment in new developments
and/or assessing traffic impact
fees to fund a system for impact-
ed signals.)

IMPLEMENTATION IDEAS

? Optimize the timing of exist-
ing signals. Using a computer
program developed by Caltrans
(QUICK-7F), existing signals can
be timed to reduce the total

amount of delay, the number of
stops and fuel consumption
without purchasing additional
equipment. Establish a schedule,
budget and staffing for regular
evaluation (every three to five
years) of existing traffic signals.
When optimizing signal timing,
consider the needs of pedestri-
ans, bicyclists and the mobility-
impaired crossing the street as
well as vehicles.

❝Vehicles are most
efficient when
traveling at steady
speeds. Stop-and-go
driving and idling
wastes from 30-45%
of the fuel used while
driving on streets
with traffic signals.❜❜

? Optimize timing for special
events and seasonal fluctua-
tions. Holiday shopping, sport-
ing events, fairs and other events
change traffic patterns and
create significant delays. Consid-
er changing signal timing during
these times.

? Install additional equipment
to improve timing. Equipment
could include traffic-actuated
signals, interconnected signals
and/or computerized master
controls.

? Require new controls as a
CEQA mitigation measure for
large projects.

ENERGY SAVINGS

Cities participating in Caltran’s Fuel
Efficient Traffic Signal Management
(FETSIM) program reduced fuel
consumption an average of 8%, or
4,000-6,000 gallons per intersec-
tion per year, by optimizing exist-
ing signal timing. Stops and delays
are reduced 14% and travel time is
reduced 7.5%.2 Gasoline savings
can reach up to 19% over what
would have occurred without the
improved timing.3

Los Angeles estimates its system of
computerized signals covering 785
intersections, called ATSAC, reduc-
ed consumption by 13.1% over
what would have been used by ve-
hicles crossing those intersections
without the system. Delays are
reduced 44%, stops are reduced
41% and travel time falls by 18%.

PLANNING GUIDE

ENERGY
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The city estimated that the benefits
of the fully automatic, computeriz-
ed system were far greater than
simply improving signal timing.4

Advanced computer controls, such
as Los Angeles’, should reduce tra-
vel times from 8-25%, depending
on base conditions.5 Reducing tra-
vel times for automobiles may en-
courage more travel, though the
increase is unlikely to offset the
savings made through improved
efficiency.

ENVIRONMENTAL BENEFITS

Regular (every three to five years)
signal re-timing could reduce car-
bon monoxide and hydrocarbon
emissions 4-8% on affected road-
ways.6 The computerized system in
Los Angeles reduced total CO and
HC emissions from vehicles travel-
ling on the affected roadways by an
estimated 35%.7

ECONOMICS

Cities in the FETSIM program in
1986 spent an average of $1,159
per intersection for re-timing, with
state funds covering 75-80%. Bene-
fits to residents and businesses from
reduced fuel, vehicle wear and
tear, and time were estimated to be
over 50 times the cost.8

The costs for advanced computer-
based controls, including intercon-
nection and optimization, may be
$5,000 - $13,000 per signal to in-
stall ($760 - $1,800 annual cost)
and $1,100-2,000 per signal for
annual operations and mainte-
nance.9  The Los Angeles system
covering almost 800 intersections,
cost an average of $9684 (annual-
ized), including construction, en-
gineering, operation and mainte-
nance.  The city estimated that
motorists saved over $23 for every
dollar spent in public funds.10

PROGRAMS IN OPERATION

The city of Los Angeles began in-
stalling its Automated Traffic Sur-
veillance and Control (ATSAC)
system prior to the 1984 Summer
Olympics. The system now includ-
es about 800 signals, with plans to
expand by 1,000 more.
Contact: Brian Gallagher, City of
Los Angeles, Department of Trans-
portation, 200 N. Spring St., Los
Angeles, CA 90012,
(213) 485-4272.

The city of Anaheim installed a
computerized Traffic Management
Center connected to 180 intersec-
tions with sensors imbedded in the
streets. In addition, nine cameras
monitor the busiest intersections
and changeable message signs are
being installed.  Although the
equipment is automatic, it allows
traffic engineers to change signal
synchronization to accommodate

severe congestion. The initial cost
of installing the system was about
$2.5 million. Travel times have
been reduced by as much as 33%.
Contact: Don Dey, Principal Traffic
Engineer, City of Anaheim, P.O.
Box 3222, Anaheim, CA  92803,
(714) 254-5183.

Several cities and counties have
participated in Caltrans’ FETSIM
program, including El Cajon.  The
city has timed about 30 signals and
plans to re-time 12 more in 1992.
Average costs range from $1,200 to
$1,400 per signal.  In one project,
stops and delays were reduced
from 11 to 56%.11

Contact: Trev Holman, City of El
Cajon 200 E. Main St., El Cajon,
CA  92020, (619) 441-1653.

The city of San Jose has re-timed
about 130 intersections under the
FETSIM program. In one project,
stops and delays were reduced
from 21 to 65% and travel times
fell 9 to 27%.12 Costs average
$1,400 per intersection, with $450
to $650 going to personnel for
vehicle counts.
Contact: Ron Northouse, City of
San Jose, 4 North 2nd St., San Jose,
CA 95113, (408) 277-4304.

FUNDING SOURCES

? FETSIM (see Resources).

? Development impact fees:  a
portion of the fees could be de-
dicated to signal timing and
equipment.

? Traffic Systems Management
(TSM) Program:  One billion dol-
lars are available from the state
over the next 10 years for pro-
grams that improve traffic man-
agement, including traffic signal
coordination. Contact your
Caltrans District Office.
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? The Intermodal Surface
Transportation Efficiency Act
(ISTEA), passed by Congress in
1991, includes funding for pro-
jects that mitigate congestion
and improve air quality, with
most of the funding directed to
areas that violate federal air
quality standards.  Contact your
regional transportation planning
agency.

? Capital Improvement
Program.

? County half-cent sales tax
funds.

? Funds from vehicle registrat-
ion surcharge fees are available
through many air pollution con-
trol districts for transportation
projects that reduce air
emissions.

RESOURCES

By the end of 1992, 10,000 signal-
ized intersections will be re-timed
statewide under Caltrans’ FETSIM
program. However, fiscal year

1992 is the final year of program
funding under SB 880. Future fund-
ing sources for FETSIM are unclear.
Caltrans hopes to continue to pro-
vide some form of technical sup-
port and training for the computer
program for signal timing
(TRANSYT).
Contact: Richard Macaluso,
FETSIM Program Manager, Caltrans
Division of Traffic Operations, P.O.
Box 942873, Sacramento, CA
94273-0001, (916) 654-2391.

The Institute of Transportation
Studies Extension Program offers
courses in traffic signal control and
a series of C-TAP (Cooperative
Training Assistance Program) cour-
ses, developed with Caltrans, to
provide technical training at low
cost to employees of local
agencies.
Contact: ITS Extension Programs,
Richmond Field Station, 1301
South 46th St. Building 452, Rich-
mond, CA 94804,
(510) 231-9590.

Transportation Control Measure
Information Documents (1992),
issued by the U.S. Environmental
Protection Agency in response to
the 1990 Clean Air Act Amend-
ments, include extensive inform-
ation on 16 "transportation control
measures" (TCMs), including trip
reduction ordinances, employer-
based trip reduction, traffic flow
improvement, bicycle and pedes-
trian programs, and alternative
work schedules.
Contact: U.S. EPA Motor Vehicle
Emissions Laboratory, Transporta-
tion Section, 2565 Plymouth Road,
Ann Arbor, MI 48105,
(313) 668-4420.

Institute of Transportation Engi-
neers (ITE), Toolbox for Alleviating
Traffic Congestion.
Contact: ITE, 525 School Street,
SW, Washington, DC 20024,
(202) 554-8050. Q
RELATED POLICIES

L.2.3 Integrated Circulation
System

L.3.1 Bikeways
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POLICY T.2.2
FLEET EFFICIENCY

Local governments in California
own and operate about 150,000
vehicles.1 By increasing the fuel
efficiency of individual vehicles,
operating vehicles more efficiently
and improving overall fleet man-
agement, cities and counties can
save significant amounts of energy
and money.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall oper-
ate its vehicle fleet to improve
fuel efficiency and reduce costs.
Within one year, the Fleet Man-
ager shall develop an energy
conserving fleet management
plan. The Council/Board shall
provide the support necessary to
implement the plan, which will
than serve as a model for private
fleet operators in the commu-
nity.

IMPLEMENTATION IDEAS

? Implement a management
information system. Several soft-
ware programs (public domain
and private) are available to
keep track of all costs involved
in operating a fleet. By closely
tracking maintenance schedules,
fuel consumption, mileage and
other information, the fleet man-
ager can identify problems and
develop solutions to reduce
costs and fuel consumption.

? Assign vehicles appropriate
to the task. Often larger, more
powerful vehicles are used when
smaller, more efficient vehicles
would perform the task just as
effectively. The fleet manager

should have the authority to
analyze how vehicles are used
and assign vehicles that are the
most appropriate for the task.
Using a powerful pick-up truck
for a trip that does not require
hauling large or heavy items is
not energy efficient.

❛❛By centralizing fleet
operations under one
management system,
economies of scale
can reduce costs, and
fuel efficiency
programs can be
implemented more
effectively.❜❜

? Purchase fuel-efficient and
appropriately-sized vehicles. By
analyzing vehicle needs, fleet
managers could “down-size” the
fleet —  substitute smaller
vehicles for larger, less efficient
vehicles when purchasing new
vehicles. Fuel efficiency should
be a major criterion in all fleet
replacement and new vehicle
purchasing decisions.

? Reduce the fleet size. If some
vehicles are used infrequently,
consider reducing the overall
fleet size. If more vehicles are
used at certain times, mid-week
versus Mondays and Fridays for
example, leveling out the peak
also will allow a reduction in the
number of vehicles. Reducing
fleet size will lower maintenance
and insurance costs and may re-
duce the practice of using
vehicles for personal business.

? Practice preventive mainte-
nance. Keeping tires properly
inflated and regular tune-ups will
improve fuel efficiency. In ad-
dition, regular preventive main-
tenance may avoid costly and
time-consuming repairs.

? Train maintenance staff. Staff
should be well trained in mainte-
nance practices to improve fuel
economy.

? Inform drivers of fuel-
efficient driving techniques.
Excessive idling and speeding
increases gasoline consumption.

? Rental rates should reflect
all costs. If departments are
charged for vehicle use, the rates
should reflect the true cost of

PLANNING GUIDE
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owning, operating, and replac-
ing the vehicle. If charges are
too low, departments receive the
wrong price signals and fleets
may not operate efficiently. For
some trips, it may be less expen-
sive and more energy efficient to
use local transit or inter-city
trains.

? Centralize fleet operations.
Many cities and counties have
several departments that operate
fleets independently and, as a
result, inefficiently. By centraliz-
ing fleet operations under one
management system, economies
of scale can reduce costs, and
fuel efficiency programs can be
implemented more effectively.

? Automate the fueling stat-
ion. Automated fueling stations
can accurately keep track of
how much fuel each vehicle
uses. This can be used to track
fuel efficiency, schedule preven-
tive maintenance, and discour-
age excessive personal use of
fleet vehicles.

ENERGY SAVINGS

Regular maintenance, including
minor tune-up adjustments, can
improve fuel economy an average
of 1-5%. One spark plug misfiring
can reduce fuel economy 13-15%,
having the air-fuel ratio too rich
reduces fuel economy 11-12%,
and high idling reduces efficiency
2-4%.2 For every one pound per
square inch (psi) below proper tire
inflation, fuel consumption in-
creases 0.4%. Under-inflation also
shortens tire life, causes tires to run
hot and can create a safety hazard.3

Radial tires can reduce fuel con-
sumption 3-10% over bias ply
tires.4

For every one mile per hour over
55 mph, the average vehicle loses
almost 2% in fuel economy. For
example, a vehicle that averages
30 mpg at 55 mph may only get 27
mpg at 60 mph and 21 mpg at 70
mph.5 Avoiding stops, by planning
routes, not following too closely,
and slowing down before reaching
red lights that are about to turn
green, will also improve effi-
ciency.6

The amount of energy saved from
downsizing a fleet will depend
upon the efficiency of the existing
fleet and the rate of replacement.
For example, replacing 20% of the
fleet with vehicles that average 30
mpg instead of 25 mpg would re-
duce overall fuel consumption by
4%, assuming that the new ve-
hicles are driven the same amount
as the vehicles they replaced.

ENVIRONMENTAL BENEFITS

Reducing fuel consumption
through improving efficiency di-
rectly reduces carbon dioxide and
other air pollutant emissions. For
example, for every one gallon of
gasoline saved, about 23 fewer
pounds of CO2 are emitted.7

ECONOMICS

Reducing fuel consumption in city/
county fleets results in direct eco-
nomic savings. In addition, regular
maintenance to improve fuel effi-
ciency can eliminate costly repairs.
Reducing fuel consumption by just
10% through regular maintenance,
proper tire inflation, and down-
sizing a portion of the fleet, would
reduce fuel costs by a comparable
percentage. In most cases, the costs
of providing regular maintenance
can be absorbed in the existing
budget and will be offset by avoid-
ed repairs.

Centralizing fleets will save money
by avoiding duplication. By cen-
tralizing its fleet of over 1,500
vehicles, Monterey County saved
about $126,000. The county also
installed an automated fueling stat-
ion which cost $72,000, but saves
$65,000 per year on reduced per-
sonnel costs. Less staff time is
needed to oversee the fueling stat-
ion and to enter computer data col-
lected manually.8
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ALTERNATIVE FUELS FOR FLEETS

Under the Federal Clean Air Act Amendments of 1990 and the California Air Resources Board regula-
tions on low-emission vehicles and clean fuels, in the future an increasing number of vehicles will run
on alternative fuels. Because of centralized fueling stations, many fleets are attractive candidates for
initiating the widespread use of alternative fuels. In addition to reducing air pollution, increasing the use
of alternative fuels will improve energy security through diversification of fuels
used in vehicles. Several types of alternative fuels and vehicles are readily available now or will be
within the near future.9

Methanol:

Often referred to as wood alcohol, methanol is usually made from natural gas. About 1,000 methanol
vehicles are on the road in California. A majority of these are flexible-fuel vehicles which can run on
any combination of methanol and gasoline. Methanol sold today is a blend of 85% methanol and
15% unleaded gasoline. Known as M-85, this fuel provides for good vehicle starting and performance
and is a safe fuel for public sale.  Because of a lower energy content per gallon of fuel, methanol
vehicles have about 65% range of gasoline vehicles. Flexible-fuel vehicles operating on M-85 fuel
can reduce smog-forming emissions up to 50% relative to their gasoline counterparts. In addition,
toxic emissions can be reduced by 50%.

Ethanol:

Ethanol, or grain alcohol, is a high-octane fuel derived from corn and other biomass products. Ethanol
is often used as a gasoline additive to boost octane. A few ethanol vehicles tested in California used
E-85 fuel. While this fuel has not been developed for use in flexible-fuel vehicles to the extent of
M-85 fuel, it can be produced from renewable resources.

Compressed Natural Gas (CNG):

CNG vehicles can reduce carbon monoxide emissions by over 90% and organic gases by 36-45%.
Natural gas is more readily available than other alternative fuels because of the extensive network for
serving homes and businesses. Utilities are installing natural gas fueling stations in many parts of the
state and several auto manufacturers are offering natural gas vehicles for sale starting in 1992. The
range for dedicated natural gas vehicles averages 200 miles.

Electricity:

Electric vehicles do not produce tailpipe emissions and provide reductions over gasoline vehicles
even when power plant emissions are considered. Electric vehicles are more efficient on the road and
their overall efficiency can be improved during the generation of electricity and with technology
improvements.

A variety of retrofit vehicles and a one-ton delivery van are the only vehicles available to the public at
this time. Their ranges average about 60 miles.  Acceleration is relatively slow and they are more
expensive than conventional vehicles. However, electric vehicles do not require oil changes, have
fewer moving parts and a long fleet life. Current technology can meet the needs of many fleet
applications, especially regular routes within the range of the vehicle. Electric vehicles that begin to be
available in the mid-1990s will have improved performance and longer ranges. The Energy
Commission’s Electric Vehicle Demonstration Program is putting electric vehicle technologies in fleets
to determine their commercial readiness for CARB zero emission vehicle standards effective in 1998.
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The cost of computer software for
an information management system
will depend upon a department’s
needs and computer hardware.
Public domain software is avail-
able. Magazines aimed at fleet
managers often list software
available.

PROGRAMS IN OPERATION

Prior to centralizing its fueling and
maintenance operations, each de-
partment in Monterey County was
responsible for upkeep of its own
vehicles, totalling about 1,500
vehicles.  Fleet personnel now en-
sure that vehicles are tuned and
tires properly inflated. By centraliz-
ing, between 8,000 and 10,000
gallons of gasoline were saved in

one year. The county is downsizing
the fleet and smaller, more efficient
vehicles are assigned whenever
possible. An education program
informs employees about driving
techniques for improved fuel effi-
ciency. A new automated fueling
system will allow fleet mainten-
ance personnel to identify gas guz-
zling vehicles to then determine
whether the inefficiency is due to
maintenance problems or driving
habits. The county intends to elimi-
nate vehicles used infrequently.
Contact: Harlan Lee, Interim Fleet
Manager, Monterey County Fleet
Management, 855 East Laurel
Drive, Building A, Salinas, CA
93905-1310, Phone: (408) 755-
4949, Fax: (408) 755-4981.

RESOURCES

The California Energy Commission
offers fleet managers and mainte-
nance personnel technical assis-
tance and training on fuel-efficient
fleet management.
Contact: Mignon Marks, Energy
Efficiency and Local Assistance
Division, California Energy Com-
mission, 1516 9th Street, MS-26,
Sacramento, CA 95814-5512,
(916) 654-4043.

For information about what to con-
sider when preparing structures for
EV charging or preparting your area
for electric transportation, call your
electric utility or the California
Electric Transportation Coalition.
Contact: Cece Martin, California
Electric Transportation Coalition,
1303 J Street, Suite 770, Sacra-
mento, CA 95814, (916) 552-7077,
Fax: (916) 552-7075. ≈
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INTRODUCTION
KEY FACTS

? Non-transportation sources
represent about 52% of all en-
ergy used in California. Most of
this energy is used in buildings.

BUILDING
PLANNING OPPORTUNITIES

The largest sector is industrial
(30%), followed by residential
(18%), and commercial (12%).
Energy use in all three sectors is
expected to increase between
now and 2009.1

? California local governments
spend an estimated $1.2 billion
annually to purchase electricity
and natural gas.2

? Experts estimate that cost-
effective efficiency programs
could reduce electricity demand
by an additional 10-40%. Redu-
cing electricity demand will help
meet state and federal air quality
standards by reducing pollutants
from power plants.  Money sav-
ed on utility bills is available for
other uses in the local economy.

RESIDENTIAL ENERGY USE

As seen in the residential portion of
the figure titled "Energy Use in
California, 1987," combined space
heating and water heating repre-
sent nearly half of all residential
energy consumption. In the future,
energy use per household for many
end uses (space heating and cool-
ing, water heating, refrigerators/
freezers and cooking) is expected
to decline, primarily due to effi-
ciency improvements.

Energy demands resulting from
growth in population and per
capita use of certain energy consu-
ming equipment (e.g. computers
and water beds) will offset these
gains.  As a result, total statewide
energy consumption for every re-
sidential end use, except space
heating, will increase over the next
20 years. The “other” category,
which includes lighting and home
computers, will become the largest
single end use.

HOW LONG CAN SAVINGS LAST?

When implementing any energy efficiency program, local
governments should consider the persistence of the anticipated
savings. Programs should be designed to maximize savings for the
longest period economically feasible. Several factors can in-
fluence the persistence of energy savings from particular energy
efficiency measures:3

• Technical lifetime (how long the measure is designed to last)
• Installation
• Performance or efficiency decay
• Operation (behavior)
• Maintenance, repair, commissioning
• Failure
• Removal
• Changes in the building stock (renovations, remodels,

  alterations, additions)
• Occupancy changes (turnover in occupants; changes in

  occupancy hours and number of occupants)

For example, one study found that low-flow showerheads, com-
pact fluorescent bulbs, and door weatherstrips were frequently
removed in residences (18%, 14% and 10%, respectively).4 These
problems might be avoided by designing programs with persis-
tence in mind. For example, providing residents with free low-
flow showerheads may lead to a large number of households
accepting the devices but low persistence in energy and water
savings because the free devices may not be of highest quality or
performance. On the other hand, providing rebates to residents
who purchase such devices will probably increase the likelihood
of the consumer retaining the showerhead because he/she took
the effort to select and purchase the fixture which may be of
higher quality than a free device provided by the local govern-
ment or utility.
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COMMERCIAL ENERGY USE

Lighting is the single largest com-
ponent of commercial energy con-
sumption (see the commercial por-
tion of the figure "Energy Use In
California," 1987). Space heating
and cooling (combined) represent
about one-fourth of commercial
energy demand. Over the next 20
years, energy use per square foot of
commercial space is expected to
fall for all categories except cool-
ing, office equipment and “other.”
Because of the energy demands of
an increasing population, total
statewide commercial energy use is
projected to increase for all
categories.

ENERGY USE BY LOCAL
GOVERNMENTS

The figure titled "Energy Use in
Cities and Counties in California"
shows the major ways local gov-
ernments use energy.

CURRENT SUCCESSES

The California Energy Commis-
sion’s building energy efficiency
standards for new residential and
commercial construction have im-
pacted energy consumption. The
Energy Commission also adopted
standards for these appliances:

1976: Refrigerators
Room air conditioners
Small central air
  conditioners
Heat pumps

1977: Gas furnaces
Gas space heaters
Water heaters
Plumbing fittings

1983: Fluorescent lamp ballasts
Large central air
  conditioners

ENERGY USE IN CALIFORNIA, 1987

SOURCE: 1989 Fuels Report, California Energy Commission; California Energy Demand,
1989-2009, California Energy Commission.
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ENERGY USE IN CITIES AND COUNTIES
IN CALIFORNIA

Utilities and other public agencies
have promoted efficiency through
education programs, audits, and
incentives. Combined with im-
provements in the utility system,
these public and private efforts will
result in electricity savings of over
35,000 gigawatt hours by the year
2009, compared to 1977 trends. To
help put this in perspective, if 1977
trends had continued, by 1990
California would have needed the
equivalent of seven new large
power plants, costing ratepayers
billions of dollars. These successes
have contributed to the fact that
between 1973 and 1987 popula-
tion grew 33%, yet energy use per
capita declined 15%.

FUTURE SAVINGS — A ROLE FOR
LOCAL GOVERNMENT

There is still room for improved
efficiency. Experts estimate that
cost-effective efficiency programs
could reduce electricity demand by
an additional 10-40%.  Lower
utility bills for residents and busi-
nesses can lead to additional
spending power within the com-
munity. Potential targets for im-
proved efficiency include nearly
every end use in all sectors of the
economy.  For example, over
three-quarters of the homes in
California were built prior to adop-
tion of the first efficiency standards.
These homes can be retrofitted to
reduce energy needs and save re-
sidents money.

While the California Energy Com-
mission and utilities continue to
play a major part in improving en-
ergy efficiency, cities and counties
have a distinct and important role
in the future.  Four types of local
government strategies to improve
energy efficiency in buildings are:

CITIES:

SOURCE: California Energy Commision, Energy Efficiency Report, October 1990.
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1. Enforcing state standards and
laws.

2. Adopting local programs and
ordinances beyond state stand-
ards and laws.

3. Improving energy efficiency in
city- and county-owned build-
ing.

4. Working cooperatively with
utilities.

Each of these strategies draws upon
the unique role of local govern-
ments. For example, local govern-
ments are charged with enforcing
the state building energy efficiency
standards. Cities and counties may
adopt requirements specific to their
community for new and existing
buildings that exceed state stand-
ards. By working cooperatively on

utility-sponsored activities, local
governments can enhance the
overall success of these programs.
Local governments can serve as
role models and save money by
improving energy efficiency in city
and county buildings.

The following list includes the
building planning opportunity sum-
maries included in the Guide.
Policies that appear in other sec-
tions of the Guide, but that also
reduce building energy consump-
tion, appear in italics. C
BUILDING POLICIES

B.1.1 Enforce Building Energy
Efficiency Standards

B.1.2 Going Beyond State
Building Energy
Standards

B.1.3 Enforce Existing Solar Laws

B.1.4 Retrofitting Residences
B.1.5 Retrofitting Commercial

Buildings
B.1.6 Efficient Lighting
B.1.7 Shade Trees
B.2.1 Designing an Efficiency

Program for City/County
Facilities

B.2.2 Efficient Technologies and
Practices for City/County
Facilities

L.1.6 Diverse and Compact
Housing

L.2.1 Street Widths and
Pavement

L.2.2 Street Trees

W.2.1 Efficient Wastewater
Treatment

1 Unless otherwise noted, all data from California Energy Commission, Energy Efficiency Report, October 1990.
2 California Energy Commission, Energy Efficiency Programs for Cities, Counties and Schools, Biennial Report to

the Legislature on Senate Bill 880, January 1992.
3 Vine, Edward, “Persistence of Energy Savings: What Do We Know and How Can It Be Ensured?” Lawrence

Berkeley Laboratory, Energy Analysis Program (LBL-32214) May 1992.
4 ibid, citing Synergic Resources Corporation, Seattle, WA, Dayton P&L Say Yes Program, 1992.

ENDNOTES:
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BACKGROUND
EFFICIENCY STANDARDS

RESIDENTIAL STANDARDS

The efficiency standards for resi-
dential buildings establish an en-
ergy budget for space heating,
space cooling and water heating.
The energy budget is based on the
number of Btus used per square
foot per year. In addition, the core
set of mandatory features for resi-
dential buildings (except apart-
ments with four or more stories and
all hotels) are listed below. The
specific amount of each item de-
pends upon the climate zone.

• Ceiling insulation

• Wall insulation

• Floor insulation

• Fireplace controls

• Setback thermostats

• Water heater insulation

• Efficient kitchen and bath
  room lighting

• Duct insulation

• Certified low-flow shower
  heads

Under the prescriptive approach,
there are five” alternative compon-
ent packages,” labelled A through E
for each of the 16 climate zones.
Each package is a list of measures,
including additional insulation,
window glazing, shading, infiltrat-
ion control, space heating and
cooling, and water heating.

The California Energy Commission,
under direction from the Warren-
Alquist Act, adopts and regularly
updates energy efficiency standards
for new building construction.  The
Building Energy Efficiency Stan-
dards appear in Title 24 of the
California Code of Regulations,
along with other building code reg-
ulations. Updates to the standards
will become effective in January
1993.

In general, the standards establish
two compliance approaches: per-
formance and prescriptive.  Under
both approaches, buildings must
include a core set of mandatory
efficiency measures. With the per-
formance approach, a building also
must be designed to consume no
more energy than specified in the
applicable energy budget.  The
building owner decides which
measures will be installed to meet
the energy budget.  In contrast,
under the prescriptive approach,
specific measures must be installed
(in addition to the core measures)
that the Energy Commission has
pre-determined will result in the
building meeting the energy
budget.1

The performance standards for
residential buildings include two
energy budgets: water heating and
space conditioning.  These budgets
can be met in one of two ways: (1)
using a point system (2) using an
approved computer program.  With
the point system, the California
Energy Commission has deter-
mined the value of a large number
of building components.  Compli-
ance is determined by calculating
the total point value of the pro-
posed design.  If the total is equal
or greater than zero, the design
meets the budget. When using the
computer program to determine
compliance, the applicant uses a
computer model to determine how
much energy the building would
use with the measures in package
D or E.  The applicant must then
demonstrate that the building, with
whatever energy efficiency features
he/she chooses, will use no more
energy than this budget.

NONRESIDENTIAL STANDARDS

The new 1992 standards complete
an effort started in 1982 to revise
and update cost effective energy
efficiency standards for commercial
buildings.  Standards created in
1978 (“First Generation” nonresi-
dential and residential apartments
with four or more stories and all
hotels), along with updates com-
pleted in 1988 (“Second Genera-
tion” nonresidential), have been
combined and streamlined for
1992.2
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When using the prescriptive ap-
proach, the building’s insulation
and glazing (windows and sky-
lights) must meet a minimum effic-
iency level either individually or
when analyzed together.  Lighting
designs are required to demonstrate
energy use levels (in watts per
square foot) established for either
the general occupancy type or the
specific visual tasks of the build-
ing’s tenants.  The HVAC system
compliance is documented by
meeting both minimum ventilation,
air quality criteria and by providing
cooling and heating load calculat-
ions used to size the capacity of the
HVAC equipment.

As with the residential standards,
the performance approach is met
by using an approved computer
program to meet an energy budget.
These programs are first used to
determine the energy budget for
the applicant’s building type incor-
porating standard energy features.
Then a computer analysis is done
to demonstrate that the building
design, with its actual energy
features, uses no more energy than
the calculated standard energy
budget. ©

1 Section 2-5304 of Title 24, California Code of Regulations.
2 California Energy Commission’s Energy Efficiency and Local Assistance Division, “Proposed Energy Standards for

Nonresidential Buildings,” March 21, 1991, Docket #90-CON-1.

ENDNOTES:
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The nonresidential standards cover
the building envelope, heating,
ventilation and air conditioning
(HVAC) equipment and lighting
systems. Mandatory measures for
the nonresidential standards in-
clude minimum efficiencies for
HVAC equipment, installation of
low-flow faucets, lighting controls,
and the use of certified fluorescent
ballasts and automatic lighting
controls.  Building permit appli-
cants show compliance by meeting
the mandatory measures and using
either the prescriptive or perfor-
mance approach.
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POLICY B.1.1 ENERGY-AWARE PLANNING GUIDE

POLICY B.1.1
IMPROVE ENFORCEMENT OF
 STATE BUILDING ENERGY STANDARDS

IMPLEMENTATION IDEAS

? Establish a clear commit-
ment. Management and staff
must be committed to enforcing
the energy and water efficiency
building standards.

? Train personnel. Personal-
ized training and courses are
available through the California
Energy Commission and the
California Building Codes In-
stitute (CBCI), an arm of Calif-
ornia Building Officials, Inc.
(CALBO).

❝The city of Santa
Maria, implemented
an effective
enforcement program
that boosted
compliance with
energy standards from
5% to 95% within
seven years...
complete compliance
in a house will save
$4,000 in utility bill
costs over 10 years.❜❜

The first state energy efficiency
standards for buildings and appli-
ances went into effect in the mid-
1970s. Compared to 1977 trends,
the standards are expected to re-
duce overall statewide electricity
use in 1992 by 6%, peak electric
demand by 11%, and natural gas
use by 7%. This will result in sav-
ing over $1.5 billion in electricity
and natural gas costs.1 (See Back-
ground: State Energy Efficiency
Standards for New Buildings in the
Introduction to the Building Poli-
cies section.) These savings will
continue to grow as the standards
are updated and as more buildings
are built to meet the standards. But
to achieve these savings, the stan-
dards must be enforced by local
building officials.

GENERAL PLAN LANGUAGE IDEAS

? The Building Department
shall rigorously enforce Calif-
ornia’s Energy Efficiency Stand-
ards for new buildings and
standards for water-conserving
plumbing fixtures. The Building
Department will provide guid-
ance and assistance to appli-
cants to make the process as
effective and efficient as
possible.

? The City/County shall pro-
vide, at least annually, building
inspectors with current federal,
state and local resource effic-
iency standards.  These stand-
ards shall be enforced, no later
than when the law becomes
effective, at all locations within
the City/County.

? Provide permit applicants
with useful and necessary in-
formation. Distribute informa-
tion sheets at the permit counter.
Provide individualized assis-
tance to applicants who need it.
Arrange for local training of
building designers and project
applicants.

? Provide annual reports on
implementation and enforce-
ment. The Building Department
should provide an annual report
to the council/board regarding
the status of implementing and
enforcing the building and
plumbing standards.

? Accept invitation to moni-
tor energy code enforcement.
The Energy commission contr-
acts with a monitoring firm to
review and advise building de-
partments on how well they are
enforcing the efficiency stan-
dards.  Training of department
staff is then provided to improve
knowledge of areas needing
clarification.
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ENERGY SAVINGS

Because of the state’s energy effi-
ciency building standards, today’s
residential and commercial build-
ings use about 50% less energy
than buildings constructed prior to
1978.2 The recent revisions to the
low-rise residential standards, ef-
fective in 1992, are expected to
save an additional 10% over the
previous standards.3

The city of Santa Maria estimated
that if even just a few energy effi-
ciency measures were not properly
installed, a house would use 11%
more energy. Examples of common
installation flaws include missing
insulation, too little thermal mass,
and installation of several single-
paned windows where double-
paned were required.4

Starting January 1, 1992, all new
construction in California must in-
clude ultra low flush toilets. These
toilets can save about 1.3 gallons
of water per person per day com-
pared to toilets used in older con-
struction.5 By saving water, the en-
ergy used for pumping water and
treating wastewater is saved.

ENVIRONMENTAL BENEFITS

Energy use in residential and com-
mercial buildings directly accounts

for 10% of the state’s carbon emis-
sions. Electricity generation, both
in - and out-of-state, accounts for
another 17%.6 Improving energy
efficiency through increased en-
forcement of building standards
could reduce these emissions, as
well as emissions of other pollut-
ants for which federal and state
standards exist — carbon monox-
ide, nitrogen oxides, organic gases,
sulfur oxides and particulate
matter.

ECONOMIC CONSIDERATIONS

Energy savings that result from
compliance with state building en-
ergy efficiency standards will re-
sult in savings on utility bills for
customers. When adopting and
updating the standards, the Califor-
nia Energy Commission performs
extensive life cycle cost analyses to
ensure that required measures and
energy budgets are cost effective
compared to historic practice. For
example, the 1992 revisions to the
low-rise residential standards are
expected to save $54 million com-
pared to the previous standard.7

Energy utility costs for a typical
home built in 1989 are about $250
per year less than for homes built
in 1977, before the standards.8 This
money that would otherwise be
spent on utility bills can be spent in
the community.

The primary cost to local govern-
ments for enforcing the energy
efficiency building standards is staff
time. Costs for an individual city or
county will depend upon existing
enforcement efforts and staff sala-
ries. Additional building inspect-
or(s) or plan reviewers may be nec-
essary if the time needed to review
plans is lengthened.  All that may
be necessary is improved training
of existing staff, requiring some
time expenditure.

PROGRAMS IN OPERATION

The city of Santa Maria, a commu-
nity of 53,000, implemented an
effective enforcement program that
boosted compliance with energy
standards from 5% to 95% within
seven years. The program is suc-
cessful because of the strong com-
mitment from city management.
This commitment resulted in in-
creased staff services to builders
and designers, including training,
distribution of information sheets
and individualized instruction. A
plan check engineer works closely
with the field inspectors, highlight-
ing areas on plans that are unusual
or require special attention. The
city estimates that complete com-
pliance in a house will save $4,000
in utility bill costs over 10 years.9

Contact: Mark Green, Plan Check
Engineer, Building Department,
City of Santa Maria, 110 E. Cook
St., Santa Maria, CA 93454,
(805) 925-0950, ext. 241.

RESOURCES

The California Energy Commission
operates a Hotline to assist building
department personnel, consultants,
and project applicants with ques-
tions about the standards.  The
Hotline also provides overviews of
the standards through “Energy Fact-
sheets,” a bi-monthly newsletter
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(Blueprint) of interpretations and
upcoming training opportunities,
and free code compliance tools
and materials to building depart-
ment staff.  The Commission also
will assist building departments re-
questing monitoring, evaluation, or
staff training.  Call (800) 772-3300,
Monday through Friday 8 a.m. to
noon and 1 p.m. to 3 p.m..

ENDNOTES:

1 Grueneich, Dian M., Dr. Arthur Rosenfeld, and David Modisette, Energy Efficiency as a Coordinated Environmental and Energy Strategy,
Draft Phase I Report: Defining the Issues and Problems, prepared for the Joint Committee on Energy Regulation and the Environment,
April 1990, page 6-1.  Authors derived figures from California Energy Commission, 1988 Conservation Report and cited California Energy
Commission, “Response of the California Energy Commission to the Joint Committee on Energy Regulation and the Environment:
Energy Efficiency,” December 15, 1989, p. 52.

2 David Ware, California Energy Commission, Division of Energy Efficiency and Local Assistance, personal communication, 1991.
3 California Energy Commission, Staff Presentation: Adoption Hearing of the Energy Efficiency Standards for Low-Rise Residential Buildings,

May 15, 1991.
4 California Energy Commission, Energy Efficiency Report, 1990.
5 Memorandum of Understanding Regarding Urban Water Conservation in California, September 1991.
6 California Energy Commission, 1988 Inventory of California Greenhouse Gas Emissions, October 1990, page 4.
7 CEC, Staff Presentation, op. cit.
8 Grueneich, Dian M., op. cit., Authors cite CEC, “Response of the California Energy Commission to the Joint

Committee on Energy Regulation and the Environment: Energy Efficiency,” December 15, 1989, p. 52.
9 California Energy Commission, Energy Efficiency Report, 1990.

Contact: CALBO: (916) 457-1103;
CBCI: (916) 456-3824. Both are at
2215 21st St., Sacramento, CA
95818. C

RELATED POLICIES

B.1.2 Going Beyond State
Building Energy
Standards

B.1.3 Using Existing Solar Laws

The California Building Officials,
Inc. (CALBO), founded in 1962, is
an association of building officials
representing nearly 80% of Calif-
ornia’s cities and counties. CALBO
established the California Building
Codes Institute (CBCI) in 1987 to
provide professional advancement
and continuing education opportu-
nities. Courses give special em-
phasis to providing the knowledge
and skills necessary to enforce all
building regulations, including en-
ergy efficiency standards. CBCI
also offers exams for  Certified
Energy Plans Examiners and awards
a California Building Codes Cre-
dential.
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POLICY B.1.2
GOING BEYOND STATE
BUILDING ENERGY STANDARDS

Since first adopted in the mid-
1970s, California’s energy efficiency
standards for new buildings have
resulted in substantial energy and
economic savings. (See Back-
ground: State Energy Efficiency
Standards for New Buildings in the
Introduction to the Building Policies
section.)  While the energy efficiency
standards for new buildings reflect
minimum cost-effective tech-
nologies and practices, they do not
necessarily require all achievable
levels of cost-effective energy effi-
ciency.  Local governments could
adopt additional, cost-effective
building practices that go beyond
state standards in order to reduce
energy and water consumption.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
new building efficiency practices
for commercial, industrial, and
residential buildings to reduce
energy and water consumption
below the amounts which would
be used if the buildings only
complied with the existing state
standards.

? If the City/County finds that
energy and water conservation
measures (in addition to those
required by state standards) are
cost-effective for a proposed
development, the City/County
shall recommend such measures.
The City shall contract with the
utility or other technical experts
to determine cost-effective meas-
ures based upon a payback
period of (number) years.

? The City/County shall work
with the utility to offer a techni-
cal assistance program to devel-
opers of new projects. The pro-
gram will offer technical advice
on energy and water conservat-
ion measures that will result in
savings above current state
standards in commercial, indust-
rial, institutional and large scale
residential developments.

standards at the time the building
permit is issued. Incentives may
include reduced permit fees or
expedited permit processing. A
similar program shall be adopted
for water conservation. Through
an annual awards program the
City/County will recognize out-
standing projects.

? In all new construction, each
residential unit, commercial/in-
dustrial space, agricultural area,
large landscaped area (commer-
cial development), and other
water/energy using entity shall
be metered separately for water/
energy consumption.

IMPLEMENTATION IDEAS

? Adopt “Best Practice” pro-
gram. Establish an advisory com-
mittee, including technical ex-
perts, to determine how local
building practices could be re-
vised to exceed existing state
minimum energy efficiency
standards and state standards for
water fixtures.

To ease implementation, the
"best practice" program should
be structured as an extension of
the state standards, rather than

❝While the energy
efficiency standards
for new buildings
reflect minimum
cost-effective
technologies and
practices, they do not
necessarily require
all achievable levels
of cost-effective
energy efficiency.❜❜

? Within one year, the City/
County shall implement a pro-
gram to offer incentives for new
developments that are more en-
ergy efficient than state energy

PLANNING GUIDE

ENERGY
AWARE



JANUARY 1993

using a new format or compli-
ance method,  Under the build-
ing energy efficiency standards,
developers can comply using
either a performance standard
based on meeting an energy
budget, or a prescriptive stan-
dard which includes implemen-
tation of one of several packages
of specific measures designed to
meet the energy budget.  Local
“best practice” programs could
include: 1) a tighter energy bud-
get, such as a specified percent
reduction in total energy use
over the current performance
standard (10% to 20% tighter);
and/or 2) more efficient prescrip-
tive measures. Increased pre-
scriptive measures might in-
clude more insulation, more
efficient windows, solar water
heating, more daylighting or
more energy and water efficient
appliances. Required measures
should have reasonable payback
periods (4-7 years or less). In ad-
dition, a water use budget could
be established. After adopting a
“best practice” program, offer an
education program to explain
the requirements to building
professionals.

? Establish a technical assis-
tance program. Establish a pro-
gram to aid developers in select-
ing energy and water conservat-
ion measures that result in sav-
ings that exceed the state stand-
ards. If no fees are charged, the
service could be limited to cer-
tain land uses and/or only large
developments. The service could
be a partnership with local util-
ities, with the utilities providing
start-up costs and/or on-going
funding, which could be tied to
the amount of energy and water
saved. Alternatively, the utility
could operate the program. For
large commercial or industrial
developments, the program
should include building operator
training in order to ensure long-
term energy efficiency.1

? Require energy and water
use evaluations. Require pro-
posed, large-scale commercial
and industrial development to
undergo a comprehensive ener-
gy and water use evaluation. The
analysis would provide the dev-
eloper with information on en-
ergy and water conservation
measures that could be imple-
mented resulting in savings be-
yond state standards. The eval-
uation could be provided
through a technical assistance
program (described above), the
utility or by private consultants

certified by the local govern-
ment. Developers of large-scale
discretionary projects could be
advised to include the cost-
effective measures recommend-
ed in the evaluation (e.g. any
measure with a payback period
of seven years or less).

? Offer incentives for extra-
efficient projects. Faster permit
processing is often difficult to
implement but is the most valu-
able incentive to many develop-
ers. More efficient buildings
could pay lower permit fees.
Density or height bonuses,
another incentive, may conflict
with other land use policies.

? Monitor installation and re-
sults. Establish a tracking and
monitoring program to assure
that promised efficiency mea-
sures are actually installed and
operated correctly. Installation
can be checked by building in-
spectors. Another system, per-
haps in conjunction with the
utility, may be needed to assure
proper operation in subsequent
years.

ENERGY SAVINGS

Overall energy savings will depend
upon the program adopted. Stricter
building practices must take into
account climate, available technol-
ogy and economics. These may
vary by area and change over time.
Savings from technical assistance
programs are highly dependent
upon how many developments use
the service and implement the re-
commended measures. Requiring
energy and water use evaluations
prior to building approval may in-
crease the number of buildings re-
ceiving technical advice. Offering
incentives should increase the
effectiveness of both technical
assistance and mandatory evalua-
tion programs.
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SAMPLE OF PAYBACK PERIODS FOR
 SELECTED NON-RESIDENTIAL EFFICIENCY MEASURES1

Examples of payback periods for
some specific non-residential
technologies (calculated for San
Jose and other locations) are pre-
sented in the table on this page. In
general, more efficient heating,
ventilation and air conditioning
(HVAC) equipment and distribution
systems can yield savings ranging
from 10% to 65%.2 Using light-
colored materials for roofs and
walls can reduce cooling energy
needs in single family homes up to
20%.3

Most water conservation measures
will reduce the amount of energy
needed to pump potable water
from the source and treat waste-
water. Some water conservation
devices may require energy to
operate, which can offset savings.

ENVIRONMENTAL BENEFITS

Reducing building energy demand
will reduce air pollutant emissions
from electric power plants and
natural gas equipment in homes.
For example, the South Coast Air
Quality Management District es-
timated that building energy effi-
ciency improvements would re-
duce emissions of nitrous oxides by
7-11 tons per day, representing
3-5% of NOx emissions from sta-
tionary sources.4

ECONOMICS

Typical payback periods for several
efficiency measures for non-resi-
dential buildings are listed in the
above table. Over time, building
owners and occupants could save
money if they implement appropri-
ate energy and water conservation
measures. Cost effectiveness of re-
sidential technologies when mea-
sures are installed as retrofits may
be significantly lower. Requiring or
encouraging capital expenditures
for efficiency improvements can

also foster local energy and water
conservation businesses.

Local governments will incur the
costs of developing stricter building
standards. Once the practices are
established, implementation costs
should not be higher than current
costs for development review. Up-
dates of the practices could impose
additional costs. Costs could be
covered by building permit fees or
cooperative utility agreements.

If the developer or utility pays for
the evaluation, requiring buildings
to undergo an energy and water
use evaluation should not pose
major costs to local governments.

Some staff time may be needed to
review the evaluation if the City/
County intends to recommend that
the development implement the
measures.

The costs of providing a technical
assistance program will depend
upon the scope of the services pro-
vided, the number of projects using
the service, financial or in-kind
support from local utilities, and any
fees imposed for the services.

Measure Simple Payback

Skylights & dimming controls 3.4 to 11.8 years2

Double-glazed windows 5.0 to 8 years
More efficient glazing 9.3 to 13.7 years
Daylight activated controls 2.6 to 6.4 years
Daylighting & dimming controls 2.7 to 13.1 years3

Occupant sensors 0.3 to 3.1 years
Efficient lamps 0.2 to 2.1 years
Efficient lighting systems 0.4 to 4.4 years
Electronic ballasts 0.5 to 4.3 years4

Time-clock controls for lighting 0.5 to 2.8 years
Heater cutout ballasts 0.2 to 0.4 years
Variable speed fan drives 4.2 to 8.1 years
R-19 wall insulation (vs. R-11) 4.3 years
Fan powered variable
  air volume boxes 3 to 5 years

NOTE: Most payback periods are for the San Jose area.

1 Payback for equipment installed at time of initial construction.  Period
of payback may vary with location.

2 Range depends upon level of artificial lighting (0.75-2.0 Watts/sq. ft.)
and range of dimming control (2% - 6%).

3 Range depends upon type of glass and window wall ratio (25% or 50%).
4 Range depends upon hours of operation (3,000 to continuous) and

heater cutout versus electronic.
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PROGRAMS IN OPERATION

The city of San Jose has established
a technical assistance program
known as the Innovative Design
and Energy Analysis Service
(IDEAS). The program provides
developers of new commercial and
industrial buildings with free ad-
vice early in the design process,
when it is most cost-effective. The
advice is aimed at achieving effi-
ciencies greater than state building
standards. Three tools identify and
analyze measures: 1) matrix tables
that rank cost-proven “energy con-
servation opportunities” (ECOs) for
different building types, 2) detailed
design guidelines that explain each
ECO, and 3) computer analysis for
complex structures that calculate
energy use with and without design
changes.5 The city offers to expe-
dite the plan check process for de-
velopers participating in the pro-
gram, reducing the time from six to
eight months to two months.6

One of the first construction pro-
jects to use the service, San Jose’s
new Sports Arena, will reap signifi-
cant benefits — a projected annual
savings of over 6 million Btus and
nearly $160,000, not including
utility rebates. The city expected to
provide services to 10-15 projects
in 1991-92. Developments are re-
ferred to IDEAS by other city de-
partments and the Redevelopment
Agency. The city also is consider-
ing expedited plan review as an
incentive for projects exceeding
state standards. Over the next ten
years the program should save 240
billion Btus, $2.34 million, and
16,100 tons of CO2. The ratio of
benefits to costs is estimated at
2.25.7

Contact: IDEAS Program Manager,
City of San Jose, Office of Environ-
mental Management, 777 N. First
St., Suite 450, San Jose, CA 95112,
(408) 277-5533.

Under the plan, all buildings must
have a “building system operation
and maintenance plan” to assure
that efficiency improvements are
maintained. The plan must include
an information manual for building
owners and managers describing
required maintenance, guidance on
effective energy management spe-
cific to the building, and informat-
ion on energy use and cost monit-
oring. Information must also be
provided to occupants on the effic-
ient use of equipment and a build-
ing inspection must be conducted
six months after the building has
been in use to ensure that the
systems are operating as designed.
Contact: Christine Vance, Bureau
of Energy Conservation, San Fran-
cisco Public Utilities Commission,
110 McAllister St., Room 402, San
Francisco, CA 94102,
(415) 864-6915.

In 1983, the Goleta Water District
adopted a building standard (which
is stricter than state standards) for
shower heads, lavatory faucets, and
kitchen faucets of 2.0 gallons per
minute.
Contact: Larry Farwell, Water
Conservation Coordinator, Goleta
Water District, P.O. Box 788,
Goleta, CA  93116,
(805) 967-8605.

RESOURCES

The state Energy Efficiency Stan-
dards for Residential and Nonresid-
ential Buildings are available for
free from the California Energy
Commission Publications Unit,
1516 Ninth Street, MS 13, Sacra-
mento, CA 95814, (916) 654-5200
or the Energy Commission Hotline,
(800) 772-3300.

The state Residential Manual and
Nonresidential Manual discuss
design and compliance issues of
the energy efficiency standards and

As a condition of approving a spec-
ific plan for a large multi-use devel-
opment, the city and county of San
Francisco adopted the "Energy Plan
for Mission Bay" designed to in-
crease energy efficiency, foster
economic development, "decrease
the drain of capital from the local
economy in the form of energy

❝South Coast Air
Quality Management
District estimated
that building energy
efficiency
improvements would
reduce emissions of
nitrous oxides by
7-11 tons per day,
representing 3-5%
of NOx emissions
from stationary
sources.❜❜

purchases from outside the city,
and significantly reduce personal
and business energy costs.”8  The
plan included requirements for
efficiency beyond state standards.
For example, residences must be
installed with refrigerators and
freezers 12% more efficient than
state standards and nonresidential
buildings must include lighting sys-
tems using 15% less power than
state standards. The feasibility of
alternative sources of heating, cool-
ing and electricity, including day-
lighting, must also be evaluated.
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include a number of suggestions for
going beyond minimum require-
ments. These manuals can be pur-
chased, at cost, from the CEC Pub-
lications Unit, 1516 Ninth Street,
MS 13, Sacramento, CA 95814,
(916) 654-5200.

The American Council for an
Energy-Efficient Economy pub-
lishes State of the Art of Energy
Efficiency: Future Directions
(1991), edited by Edward Vine and
Drury Crawley.
Contact: American Council for an
Energy-Efficient Economy (ACEEE),
1001 Connecticut Ave N.W., Suite
801, Washington, DC, 20036,
(202) 429-8873.

The city of San Jose’s I.D.E.A.S.
binder includes information, in-
cluding cost savings, on various
building energy conservation op-
portunities.
Contact: City of San Jose, Office of
Environmental Management, 777
N. First St., Suite 450, San Jose, CA
95112, (408) 277-5533.

Contact: PG&E Pacific Energy Cen-
ter, 851 Howard Street, San Fran-
cisco, CA 94103, (800) 468-4743,
ext. 951.

The Global Cities Project publishes
Building Sustainable Communities:
An Environmental Guide for Local
Governments; Energy: Efficiency
and Production.
Contact: The Global Cities Project,
2962 Fillmore Street, San Fran-
cisco, CA 94123, (415) 775-0791.

The Energy Analysis Program at
Lawrence Berkeley Laboratory has
conducted extensive research on
building energy use, efficiency
programs and building standards.
Contact: Energy Analysis Program,
Energy and Environment Division,
Lawrence Berkeley Laboratory,
University of California, Berkeley,
CA  94720, (510) 486-5001. n
RELATED POLICIES

B.1.6   Efficient Lighting
W.1.1   Water Efficient

  Landscaping

The California Energy Commission
maintains an Energy Hotline that
provides advice and literature on
standards compliance and energy
saving techniques. The hotline is
open from 8 a.m. to Noon and 1
p.m. to 3 p.m., Monday through
Friday, (800) 772-3300.

Southern California Edison oper-
ates the Customer Technology
Applications Center in Irwindale
that provides demonstrations of
energy efficiency measures.
Contact: CTAC, Southern Calif-
ornia Edison, (800) 336-2822 (from
the SCE area) or (818) 812-7380.

In 1991, Pacific Gas and Electric
(PG&E) opened a similar facility in
San Francisco, the Pacific Energy
Center. The Center is a resource to
help building professionals and re-
sidential and commercial custo-
mers learn how to save energy
through efficient technologies and
design techniques. There are light-
ing and HVAC classrooms and
laboratories, an advanced products
gallery, and a resource center with
“up-to-the minute” information,
publications computer software
and hardware. PG&E also offers
seminars and classes at the Center.

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

1 California Energy Commission, California’s Energy Plan — California Energy Commission 1991 Biennial Report, Committee Report,
July 1991, page 39.

2 Title 20, Chapter 2, Subchapter 4, Section 1406 of the California Code of Regulations.
3 Kunkle, Rick, et. al., “Design Assistance for New Commercial Buildings: Case Study Evaluation,” in Proceedings from 1990 ACEEE

Summer Study on Energy Efficiency in Buildings, 1990.
4 City of San Jose, I.D.E.A.S. Binder.
5 U.S. EPA, Cooling Our Communities: A Guidebook on Tree Planting and Light-Colored Surfacing (22P-2001), January 1992, p. 46.
6 South Coast Air Quality Management District, Draft Air Quality Management Plan 1991 Revision, Appendix IV-D Energy Conservation

Measures and Energy Analysis for Control Strategies, December 1990  and Final 1991 Air Quality Management Plan,
July 1991.

7 California Energy Commission, Energy Efficiency Report, 1990.
8 Sheikh, Nayeen, City of San Jose, personal communication, December 1991.
9 City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.
10  City and County of San Francisco, Energy Plan for Mission Bay, June 29, 1990.
11  Figures from San Jose I.D.E.A.S. Binder and California Energy Commission, Energy Efficiency Design Guide for

California Detention Facilities, 1990 (only data for payback periods for measures in administrative and office
areas were cited here, not data for jail cells).
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The sun provides two major oppor-
tunities to reduce the use of fossil
fuels. First, through passive solar
design, proper building orientation
can take advantage of the sun in
the winter for heating and reduce
heat gain and cooling needs in the
summer. Second, active solar en-
ergy systems collect the sun’s en-
ergy, usually through panels, for
water and space heating and elec-
tricity. Protecting solar access —
the availability of sunlight to solar
collectors and energy systems —
helps ensure that both passive and
active systems achieve their maxi-
mum effectiveness.

Existing state law requires passive
heating or cooling in new subdivi-
sions and the protection of solar
access for existing homes (see box,
below).  However, in most cases

these provisions are not enforced.
Cities and counties can enforce
and expand upon the state’s exist-
ing solar laws to improve energy
efficiency.

GENERAL PLAN LANGUAGE IDEAS

? In accordance with the Solar
Rights Act of 1978, the City/
County shall deny a tentative
map of a subdivision that does
not meet the design require-
ments of the Act.

? By [date], the City/County
shall revise the subdivision or-
dinance and review process to
ensure effective implementation
of the State Solar Rights Act, in-
cluding a requirement for solar
access easements.

? The City/County shall coop-
erate with property owners to
enforce the Solar Shade Control
Act of 1978 protecting solar
access.

? The City/County shall adopt
an ordinance protecting solar
access and establishing a system
to register solar energy systems
that builds upon and strengthens
state requirements.

IMPLEMENTATION IDEAS

? Revise the subdivision ordin-
ance. Review the current subdi-
vision ordinance and amend, if
necessary, to include require-
ments consistent with the Solar
Rights Act, section 66473.1 of
the Government Code.  Consid-
er including more specific or
stronger requirements. (See ref-
erences under “Resources” for
help.)

? Develop a checklist for plan
review. To efficiently implement
solar orientation and access pol-
icies, develop a checklist of
questions to use in  subdivision
review and EIR processes. For
example, “How are streets or-
iented?”; “How many proposed

SOLAR LAWS

 POLICY B.1.3
USING EXISTING SOLAR LAWS

PLANNING GUIDE
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AWARE

The Solar Rights Act of 1978 requires that the design of a sub-
division shall provide, to the extent feasible, for future passive or
natural heating or cooling opportunities in the subdivision
(Government Code section 66473.1). Examples are provided,
including east-west orientation of buildings for southern exposure
(heating) and orientation to take advantage of shading or prevail-
ing breezes (cooling). Implementation of the law “shall not result
in reducing allowable densities.”  The Act also allows cities and
counties to adopt ordinances requiring the dedication of solar
easements in subdivisions.1

The Solar Shade Control Act of 1978 prohibits homeowners and
residents from allowing “a tree or shrub to be placed, or if placed,
to grow on such property, subsequent to the installation of a solar
collector on the property of another so as to cast a shadow greater
than 10 percent of the collector absorption area ... between the
hours of 10 a.m. and 2 p.m.”2
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units will receive solar access to
the roof and south wall?” and
“Will existing hills or trees block
solar access to proposed units?”3

? Require solar access ease-
ments in new subdivisions.
Adopt an ordinance requiring
the dedication of solar access
easements as a condition of sub-
division approval. The ordinance
should prohibit construction or
vegetation to obstruct sunlight
from reaching south-facing glass
or solar collectors (except that
deciduous trees may shade
south-facing glass in the
summer).4

? Enforce the Solar Shade
Control Act. Under the Act
(Public Resources Code section
25983), violators should receive
written notice from the city or
prosecuting attorney directing
them to  remove or alter the tree
or shrub within a reasonable
time. Failure to do so is a public
nuisance punishable by a fine of
up to $500 per day.

? Adopt a solar access ordi-
nance. The ordinance should
implement the Solar Shade Con-
trol Act and include additional
protections. Establish a system to
register solar collectors to docu-
ment the existence and stage of
growth of vegetation at the time
of installation. The ordinance
should prohibit the construction
or modification of a building,
wall, fence or other structure so
as to obstruct solar access to a
registered solar collector on a
neighboring lot.

ENERGY SAVINGS

Simply orienting well-insulated
buildings to maximize southern
window exposure and minimizing
windows on the east and west

can reduce natural gas consump-
tion by 80-90%9. Water heating
represents an average of 28% of
the energy used in single family
homes.10

ENVIRONMENTAL BENEFITS

Reducing heating and cooling de-
mand reduces air pollutant emis-
sions from electric power plants
and natural gas heaters. For ex-
ample, carbon dioxide emissions
associated with natural gas and
electricity consumption in a single
family home could be reduced 5-
35% as a result of the energy sav-
ings described above.11

ECONOMICS

Utility cost savings to residents may
range from 5-25% for single family
homes with electric air condition-
ing and natural gas heating. The
greatest savings are for homes with
solar water heating.

Many features of passive solar de-
sign, such as proper orientation,
maximizing southern exposure,
and proper window placement, in-
volve little or no costs to develop-
ers. Other features, such as sun-
spaces or greenhouses, thermal
storage walls and floors, and earth-
berms may cost from $2,000 to
$7,000 per home.12 If the central
air conditioning system can be
eliminated or replaced with a sin-
gle room air conditioner, as a result
of passive solar design, the reduct-
ion in costs will help offset any
increases due to the passive design.

In some cases, site planning for
solar access can increase the num-
ber of units in a subdivision and
reduce construction costs. For ex-
ample, in an analysis of solar de-
sign, the California Energy Com-
mission redesigned a proposed
subdivision in Sacramento so that

❝Simply orienting
well-insulated
buildings to maximize
southern window
exposure and
minimizing windows
on the east and west
walls can reduce
heating and cooling
needs by 20% to
50% in many
climates.❜❜

walls can reduce heating and cool-
ing needs by 20% to 50% in many
climates.5 One study found that
within the city of San Jose, orien-
ting housing and streets within 30
degrees of the east-west axis can
reduce space heating energy con-
sumption by 11% and cooling en-
ergy by as much as 40%.6 State-
wide, cooling represents about 3%
of the energy used in single family
homes and space heating repre-
sents about 30%.7

Single-family homes that are built
using many features of passive so-
lar design (including solar orienta-
tion, heat storage walls and floors,
sunspaces or greenhouses, over-
hangs, daylighting) can reduce
cooling energy needs by 65%,
heating needs by 25-40% and
lighting needs by 15%.8 A well-
designed active solar water heater
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the original subdivision design and
provisions in the codes, covenants
and restrictions assure continued
access by prohibiting shading.
Contact: Judy Corbett, Local Gov-
ernment Commission, 909 12th
Street, Suite 205, Sacramento, CA
95814, (916) 448-1198.

RESOURCES

Protecting Solar Access: A Guide-
book for California Communities
(California Energy Commission and
American Planning Association
P500-80-013) provides excellent
information on designing for solar
orientation and access, including
examples of language to include in
general plans and codes. Also avai-
lable from the California Energy
Commission is Passive Solar Hand-
book (P500-80-032), California
Solar Energy Code (P500-83-023)
and Planning Solar Neighborhoods
(P500-81-018).

street orientation and lot shape op-
timized solar access protection.
The solar-oriented plan included
more lots (103 versus 96), decreas-
ed the amount of street area re-
quired by over 12,000 sq. ft., and
increased the number of solar-
oriented lots by 40% (from 58 to
81).13

PROGRAMS IN OPERATION

Over the past two years, the city of
San Jose has conducted a series of
workshops on solar access for arch-
itects, designers and staff. The city’s
Office of Environmental Manage-
ment (OEM) also formed a Solar
Access Review Panel, comprised of
members from the private and pub-
lic sectors to develop guidelines for
solar design. Now OEM is working
with the Planning Department to
revise the city’s residential design
guidelines to incorporate the
Panel’s recommendations. Through
their actions, the city estimates that
in ten years, 81 billion Btus of en-
ergy, $840,000 in utility bills, and
5,476 tons of carbon dioxide will
be saved annually.14

Contact: Mary Tucker, City of San
Jose, Office of Environmental Man-
agement, 777 N. First Street, Room
450, San Jose, CA 95112,
(408) 277-5533.

The Village Homes subdivision in
Davis is a good example of a solar-
oriented development. Most of the
homes were designed using simple
passive solar techniques — orien-
ting homes to the south, placing
most windows on the southern
side, using overhangs or arbors on
southern windows to provide shade
in the summer, and using operable
windows on the north and south
walls for cross-ventilation. With
overhead fans, the solar orientation
makes living without air condit-
ioning possible in the hot Davis
summers. Solar access was part of

Contact: California Energy Com-
mission, Publications Department
MS-13, 1516 9th Street, P.O. Box
944295, Sacramento, CA 94244-
2950, (916) 654-5200.

Solar Access Ordinances — A
Guide for Local Governments
(December 1981) and A Guide to
Passive Cooling: A Model Shading
Ordinance (1981) both provide
useful information on adopting so-
lar ordinances.
Contact: Local Government Com-
mission, Publications Department,
909 12th St. Suite 205, Sacra-
mento, CA 95814, (916) 448-1198.

Gregory McPherson, Energy-Con-
serving Site Design, American So-
ciety of Landscape Architects,
1984. 1733 Connecticut Ave.,
N.W., Washington, D.C. 20009,
(202) 686-2752.
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Bainbridge, David, Judy Corbett,
and John Hofacre, Village Homes’
Solar House Designs, 1979, Rodale
Press. This book provides a de-
scription of Village Homes, infor-
mation on solar design, and plans
for individual homes.

American Solar Energy Society,
2400 Central Avenue, G-1, Boul-
der, CA, (803) 444-3130.

Office of Environmental Manage-
ment, Department of City Planning,
City of San Jose, Solar Access De-
sign Manual (January 1992).  Con-
tact: Mary Tucker, City of San Jose,
Office of Environmental Man-
agement, 777 N. First Street, Room
450, San Jose, CA 95112,
(408) 277-5533. ä

RELATED POLICIES

B.1.1 Improve Enforcement of
State Building Energy
Standards

B.1.2 Going Beyond State
Building Energy
Standards

B.1.7 Shade Trees
L.2.2 Street Trees
W.1.1 Water Efficient

Landscaping

ENDNOTES:

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

1 Government Code section 66475.3.  These subdivision requirements are interpreted in the Attorney General Opinion No. 80-702,
April 21, 1981 (64 Ops. Cal. Atty, Gen. 328 (1981).

2 Public Resources Code section 25982.
3 From Association of Bay Area Governments, “Solar Subdivision Review Guidelines & Summary Checklist,” included in Solar Access

Ordinances — A Guide for Local Governments, December 1981 and Solar Access  A Guidebook for California Communities, March 1980.
4 Refer to the model ordinance in Solar Access Ordinances — A Guide for Local Governments, December 1981.
5 Bainbridge, David, Judy Corbett, and John Hofacre, Village Homes’ Solar House Designs, 1979.
6 City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.
7 Calculated using 1994 data for the State’s six major utilities from California Energy Commission, California Energy Demand: 1991-2011,

June 1991 (electricity data) and unpublished California Energy Commission data for natural gas.
8 California Energy Commission, Draft Model Local Government Energy Shortage Contingency Plan, prepared by NEOS Corporation,

March 1991.
9 Bainbridge, op. cit.
10 See note 7.
11  Calculated using CO2 emission factors from California Energy Commission, 1988 Inventory of  California

Greenhouse Gas Emissions, October 1990 and energy data described in note 7.
12  California Energy Commission, Draft Model Local Government Energy Shortage Contingency Plan, op. cit.
13  California Energy Commission, Site Planning for Solar Access, P400-80-030, June 1980.
14  City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.
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 POLICY B.1.4
RETROFITTING RESIDENCES

About three of four homes in
California were built prior to enact-
ment of the State Energy Efficiency
Standards (1978) for new buildings.
These homes use about 50% more
energy for heating and cooling than
homes built today. Space and
water heating are the two largest
categories of energy use.  Some
research suggests that new home-
owners are more motivated to con-
serve energy than those who have
lived in the same house for a long
time, but they may not have the
capital to invest in energy effi-
ciency measures, even if payback
periods are short.1 Renters and
landlords often have even less mo-
tivation to invest in conservation
measures.  Local governments can
address these problems in a num-
ber of ways.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
an ordinance requiring residen-
ces to be retrofitted with energy
and water conservation devices
upon resale.

? The City/County shall adopt
an ordinance requiring energy
and water audits to be perform-
ed on residences prior to resale.

? The City/County shall work
with the local electric, gas, and
water utilities to develop educa-
tion and incentive programs, in-
cluding rebates, for home-own-
ers, landlords, and tenants to in-
stall energy- and water-conserv-
ing fixtures and equipment. The
objectives of the program will be
to retrofit __% of the residential

units built before the State En-
ergy Efficiency Standards with
energy conservation measures
and __% of all homes with
water-conserving fixtures by
[year].

Building Energy Efficiency Stand-
ards with energy-conserving
measures by [year].

IMPLEMENTATION IDEAS

? Adopt a retrofit ordinance.
The ordinance can require the
retrofit of a dwelling with specifi-
ed energy and water efficiency
devices prior to resale. The or-
dinance should affect all resi-
dences built prior to the 1978
State Energy Efficiency Standards
for new buildings. Residences
built after the standards but prior
to significant amendments made
in 1984 could be included, but
with different requirements.

? Adopt a mandatory audit
ordinance. Prior to resale, an en-
ergy audit would be performed
on the home and given to the
prospective buyer. By doing so,
the buyer will be made aware of
the efficiency of the home. The
audit should include an estimate
of the cost of each recommend-
ed improvement, estimated pay-
back periods, and information on
utility rebate programs and other
incentives. The cost of improve-
ments could be included in the
new loan or be reflected in the
purchase price.

? The City/County shall direct
the Redevelopment Agency to
work with utilities and offer add-
itional incentives to home-own-
ers, landlords, and tenants for
retrofitting homes in redevelop-
ment areas with energy- and
water-conserving measures. The
program’s objective will be to
retrofit all homes with water-
conserving fixtures and all
homes built before the State

❝The first State
Energy Efficiency
Standards for new
residences were
enacted on July 1,
1978.  Major
improvements to
the standards for
low-rise (one to
two story)
residences were
passed in 1984.❜❜

PLANNING GUIDE

ENERGY
AWARE
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to residents making exceptional
efforts at improving efficiency
7) develop and distribute a local
“Energy Resource Guide”.

? Retrofit homes in redevelop-
ment areas. Use redevelopment
funds to provide improvements
targeted to the needs of home-
owners, landlords, and tenants
in redevelopment areas. The
program might include rebates
(in addition to utility programs),
no-interest loans, installation
services and free products (e.g.
compact fluorescent light bulbs
and ultra low-flow shower-
heads). The program can supple-
ment utility incentives and the
federal government’s Low In-
come Weatherization program.

? Actively promote the use of
a home energy rating system. A
home energy rating system eval-
uates relative energy perfor-
mance of a dwelling, assuming
typical occupant behavior, so
that, much like miles per gallon
rating for automobiles, a pro-
spective buyer can compare  the
energy features of one home
with another. The California
Home Energy Rating System
(CHERS), Inc. has been formed
to promote the use of a uniform,
statewide home energy rating
system. CHERS is a public-pri-
vate partnership that includes
lenders,  real estate agents,
HVAC and insulation contract-
ors, utilities, public interest
groups and government. CHERS
is working to increase the use of
energy efficient mortgages as a
means to finance energy im-
provements to the home.

Energy Efficient mortgages are
one way to finance energy
improvements. EEMs have
been available for over a
decade, underwritten by the
federal secondary lenders
such as Fannie Mae, Freddy
Mae, FHA and VA. The idea
behind these financing tools
is to account for the energy
cost of a home when deter-
mining a buyer's ability to
repay the mortgage: a home
with a lower utility bill will
make it easier for the owner
to repay the mortgage.

THE ENERGY EFFICIENT MORT-
GAGES

ENERGY SAVINGS

Studies of retrofits conducted on
single-family homes nationwide
indicate overall savings of 20-25%
for packages of measures (primarily
insulation). Installing ceiling insula-
tion reduced space heating energy
use by 13-21%.2 Staff from San
Francisco estimate savings of 10%
for residential units subject to the
city’s mandatory retrofit ordinance.
Nationwide data indicate median
energy savings from retrofitting
multi-family residential buildings of
14-16%. Energy savings were be-
tween 10 and 30% for 60% of the
buildings.3

Older, single-family homes that
have not been retrofitted use from
5,800-10,000 kWh of electricity
and 500-900 therms of natural gas
per year.4 If energy savings per unit
averaged 10-30%, savings would
be 580-3,000 kWh and 50-270
therms per unit per year. Commu-
nity-wide savings can be estimated
based on the percent of buildings
retrofitted, average savings, and the
percent of overall energy used by
those homes. For example, assume
that 75% of the homes in a city
were built before the 1978 state
Energy Efficiency Standards, and
that these homes consumed at least
75% of the residential energy in the
city. If just 20% of the older homes
were retrofitted, with energy sav-
ings averaging 10-30%, overall re-
sidential energy consumption
would fall 1.5-4.5%.

ENVIRONMENTAL BENEFITS

Reducing electricity demand can
reduce pollution from power
plants. Each home retrofitted to
reduce electricity demand by 10%
will reduce carbon dioxide emis-
sions from power plants by 500
pounds or more per year. Measures
that reduce electricity demand

? Develop education and in-
centive programs. While local
utilities offer rebates and other
programs to encourage people to
retrofit their homes, local
governments can work with
utilities to extend and improve
these programs. For example,
cities and counties could do the
following: 1) publicize utility
programs 2) integrate electric,
water, and natural gas utility
programs by organizing com-
bined publicity and “one-stop”
centers for information on con-
servation in city hall or another
public location 3) provide add-
itional funding for rebates or free
distribution of fixtures, such as
compact fluorescent light bulbs
4) organize workshops or con-
servation fairs for residents with
information from local utilities
and products for sale 5) work
with utilities to target marketing
to owners of old homes, land-
lords, new home-owners, and
owners undertaking renovation
projects 6) recognize and pre-
sent prizes or monetary rewards
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ADOPTING A RETROFIT ORDINANCE

? Establish responsible party. An ordinance can place responsibility for compliance on the seller, buyer
or both. Seller ordinances can include provisions for transferring responsibility to the buyer. San
Francisco’s and Berkeley Residential Energy Conservation Ordinances (RECOs) are seller ordinances.

? Define the types of units affected. San Francisco’s RECO applies to all owners of single- and two-
family dwellings, apartment buildings and residential hotels. Mobile homes and buildings built after July
1, 1978 are exempt.

? Define when retrofit is required. Both Berkeley and San Francisco require the retrofit prior to transfer
of title or when major improvements are made (based on dollar amount). San Francisco’s RECO also
applies when converting units from master to individual meters and as a condition of condominium
conversion. Exceptions should be made for transfer titles resulting from court orders, inheritance, divorce
proceedings, transfers between co-owners, and similar situations.

? Provisions for escrow accounts. The ordinance can require placement of funds in an escrow account
by the buyer or seller if the home is not yet in compliance.

? Include specific list of retrofit requirements. The following items could be included:

• Insulation of accessible ceilings: San Francisco requires R-19, unless R-11 exists, and Berkeley
  requires R-30 if existing is R-11 or less. The current state standards for new residences require
  R-30 to R-38, depending upon the area.

• Weatherstripping: This could include doors and windows between heated and unheated areas.
• Water heater blankets of R-6 to R-12, unless water heater has internal tank insulation

  resistance of R-16: The first five feet of accessible water pipe leading to and from the heater
  should be insulated to a minimum value of R-4.

• Duct insulation: Seal leaks and install R-4 insulation around all accessible heating and cooling
  ducts.

• Low flow devices: In addition to showerheads (3 gallons per minute (gpm), Berkeley requires
  sink and lavatory faucets to be 2.75 gpm and other faucets to be 4 gpm.  The Hi-Desert Water
  District requires showerheads and all faucets to be no more than 1.75 gpm and toilets to use
  no more than1.5 gallons per flush.

• Caulk and seal openings in building exterior.
• Insulate hot water and steam pipes of recirculating systems in unheated areas.
• Low-flush toilets and water-efficient fixtures: Berkeley now requires toilets using no more than

  1.6 gallons per flush.
• Efficient lighting: Berkeley requires this measure in apartment common areas. Compact

  fluorescent bulbs could be required in dwellings. Requiring clip-in bases, rather than placing
  screw-in fluorescent bulbs in existing fixtures, will assure that fluorescent lamps are used after
  the first bulb burns out.

• Shading of east, west and south facing windows of buildings with air conditioning.
• Boilers: San Francisco requires boilers in multi-unit buildings to be cleaned and tuned, leaks

  repaired, and time clocks installed.

? Establish a maximum expenditure. This could be an absolute amount, a percentage of the value of the
building, or the lesser or greater of the two. Berkeley set a maximum expenditure of .75% of the final sale
price for single units and $.50 per square foot for structures with two or more units.

? Establish enforcement and appeal provisions.
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during peak periods, such as more
efficient air conditioning or win-
dow shading, will be particularly
effective in reducing air pollutant
emissions, since more polluting
power plants are typically used to
provide power during peak times.

ECONOMICS

If each home retrofitted saves 580-
3,000 kWh of electricity and 50-
270 therms of natural gas per year,
homeowners will save $80-430 per
year.5 Payback periods for a pack-
age of retrofit measures are likely
to range from five to nine years.
Some measures, such as water
heater blankets and ultra low-flow
toilets and showerheads, have pay-
back periods of less than a year.6

Lowering utility bills may reduce
city or county income from utility
taxes. However, the money saved
by residents can be used to pur-
chase other goods and services in
the community, adding to the local
economy. For example, San Fran-
cisco estimates that between 1982
and 1987 its retrofit ordinance re-
sulted in about $5 million in
savings.

The cost of implementing a retrofit
or audit ordinance would depend
largely upon the number of homes
resold. Costs can be covered by in-
spection fees. For example, San
Francisco charges single-family
homeowners $38 for the first in-
spection and $19 for a second
inspection.

PROGRAMS IN OPERATION

San Francisco adopted a Residen-
tial Energy Conservation Ordin-
ance (RECO) in 1982 requiring an
energy retrofit. In the first 4 1/2
years, over 24,000 units were re-
trofitted, representing about 18% of
the housing stock.  An analysis of

the ordinance found that enforce-
ment has been relatively easy with
little administrative cost; the city
hired one additional inspector and
one half-time clerk. These costs are
covered by fees. In addition, com-
pliance has been high: 98% for
apartments and hotels and 99% for
single- and two-family dwellings.
This was facilitated by extensive
publicity, an informed public, the
use of private inspectors and train-
ing workshops for city and private
inspectors.7

Contact: Housing Inspection Divi-
sion, Room 302, Bureau of Build-
ing Inspection, 450 McAllister St.,
San Francisco, CA 94102,
(415) 558-6220.

The city of Berkeley adopted a
RECO in 1981. The ordinance was
recently amended to require instal-
lation of ultra low-flush toilets (1.6
gallons per flush) or adaption of
existing toilets to use the minimum
amount of water necessary. If toi-
lets are replaced in a renovation,
the toilet must be ultra low-flush. In
FY 1990-91, about 1,170 units
complied with the RECO.
Contact: Stephanie Lopez, City of
Berkeley, Energy Office, 2180
Milvia St., Berkeley, CA 94704,
(510) 644-6309.

The city of Roseville requires
homes built prior to July 1978 to
have an energy evaluation prior to
resale. Over 850 homes have been
affected since 1982.
Contact: Patrick Morrison, Rose-
ville Electric Department, 2090
Hilltop Circle, Roseville, CA
95678, (916) 781-0601.

As part of its Residential Informa-
tion and Referral Program, the city
of San Jose distributes a brochure
to help residents obtain information
on energy conservation and oper-
ates an “Energy Hot Line” to an-
swer specific questions from

residents. The city also targeted
senior citizens and selected low-
income neighborhoods by provid-
ing energy fact sheets and work-
shops to demonstrate low-cost
energy-efficient devices. The Office
of Environmental Management also
distributed doorhangers in three
languages with information on the
Residential Information and Refer-
ral Program.  The city also manages
a successful low-flow toilet rebate
program.
Contact: City of San Jose, Office of
Environmental Management, 777
N. First St., Suite 450, San Jose, CA
95112, (408) 277-5533.

The city of Santa Monica teamed
up with the Metropolitan Water
District of Southern California to
offer residents $100 rebates for in-
stalling ultra low-flow toilets and
showerheads. Average household
water use can be reduced 25-35%,
about 70 gallons per day for a
family of three. Over 10,000 re-
bates have been awarded since
October 1989.
Contact: Susan Munves, Conser-
vation Coordinator, City of Santa
Monica, 200 Santa Monica Pier
#C, Santa Monica, CA 90401,
(310) 458-8229.
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In 1990, the Hi-Desert Water Dis-
trict began requiring homes being
sold or newly rented to be retro-
fitted with ultra-low-flow plumbing
fixtures. The district also offered
rebates for both the required and
voluntary installation of efficient
toilets, showerheads and faucet
flow restrictors. In the first 19
months of the programs, nearly
25% of the community has retrofit-
ted their plumbing. These custom-
ers saw a drop in water bills of over
30%.
Contact: Ted James, Public Infor-
mation Officer, Hi-Desert Water
District, 6955 Old Woman Springs
Road, Yucca Valley, CA 92284,
(619) 365-8333.

RESOURCES

Local Ordinances to Improve En-
ergy Efficiency of Existing Housing:
A Guide for Local Governments
(P400-81-037).
Contact: California Energy Com-
mission, Publications Unit, 1516
9th Street, MS-13, Sacramento, CA
95814-5512, (916) 654-5200.

California Energy Commission,
Energy Efficiency and Local Assis-
tance Division, Building and Appli-
ance Efficiency, 1516 9th Street,
MS-25, Sacramento, CA 95814-
5512, Jim Kelly, (916) 654-5108 or
Kevin Madison, (916) 654-4044.

California Home Energy Rating
System, Inc. provides information
and contacts for a wide variety of
subjects related to home energy
rating systems and energy efficient
mortgages.
Contact: Russ King, CHERS, Inc.
2856 Arden Way, Suite 200, Sacra-
mento, CA 95825, (916) 974-3977.

Southern California Edison oper-
ates the Customer Technology
Applications Center (CTAC) in
Irwindale that provides displays of
energy efficiency measures.
Contact: CTAC, Southern Calif-
ornia Edison, (800) 336-2822 (from
the SCE area) or (818) 812-7380.

In 1991, Pacific Gas and Electric
opened a similar facility in San
Francisco, the Pacific Energy Cen-
ter. The Center is a resource to help
building professionals and residen-
tial and commercial customers
learn how to save energy through
efficient technologies and design
techniques. There are lighting and
HVAC classrooms and laboratories,
an advanced products gallery, and
a resource center with up-to-the
minute information, publications
and computer software and hard-
ware. PG&E also offers seminars
and classes at the Center.
Contact: PG&E Pacific Energy
Center, 851 Howard Street, San
Francisco, CA 94103,
(800) 468-4743, ext. 951.

The California Department of
Water Resources can provide more
information on urban water conser-
vation. DWR also published a ser-
ies of guidebooks on water con-
servation, including How to Do a
Residential Retrofit Program. Con-
tact: To order the guidebook, call
(916) 653-1097.  For general infor-
mation on water conservation
programs, contact DWR’s Water
Conservation Office, P.O. Box
942836, Sacramento, CA 94236-
0001, (916) 653-9167.

The Rocky Mountain Institute
Publishes Resource-Efficient Hous-
ing: An Annotated Bibliography
and Directory of Helpful Organi-
zations (1991 Edition).
Contact: Rocky Mountain Institute,
1739 Snowmass Creek Road,
Snowmass, CO  81654-9199,
(303) 927-3851. A
RELATED POLICIES

B.1.5 Retrofitting Commercial
Buildings

B.1.2 Going Beyond State
Building Energy
Standards

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

ADOPTING A RETROFIT ORDINANC
1 California Energy Commission, Energy Efficiency Report, 1990.
2 Cohen, Samuel D., Charles A. Goldman, and Jeffrey P. Harris, “Measured Energy Savings for Individual Retrofit Measures in Single-Family

Buildings,” Proceedings - 1990 ACEEE Summer Study on Energy Efficiency in Buildings, Volume 9, 1990.
3 Goldman, Charles A., Kathleen M. Greely, and Jeffrey P. Harris, “An Updated Compilation of Measured Energy Savings in Retrofitted

Multifamily Buildings,” Proceedings - 1988 ACEEE Summer Study on Energy Efficiency in Buildings, Volume 2, 1988.
4 All figures based on 1980 energy consumption for the 6 largest utility service areas in California and rounded to nearest 100.  Natural gas

figures calculated from data provided by the California Energy Commission’s Demand Forecasting Office.  Low
figure is SDG&E, high is SMUD.  Electricity figures from California Energy Commission, California Energy Demand:
1991-2011, June 1991. Low is LADWP, high is SMUD.

5 Using 1990 energy cost figures from California Energy Commission.
6 Cohen et.al., op. cit.
7 Vine, Edward, “Building Code Compliance and Enforcement: The Experiences of San Francisco’s Energy

Conservation Ordinance and California’s Building Standards for New Construction”, Lawrence Berkeley
Laboratory, LBL-29748, November 1990.
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 POLICY B.1.5
RETROFITTING COMMERCIAL BUILDINGS

Commercial buildings constructed
prior to the first energy efficiency
standards for commercial buildings
in 1978 use 40-60% more energy
than those built under today’s
standards.1 (See Background: State
Energy Efficiency Standards for
New Buildings in the Introduction
to the Building Policies section.)
Adopting an ordinance that re-
quires an energy and water use
audit and/or retrofit upon resale
can reduce energy and water con-
sumption. Local governments also
can work closely with utilities to
develop a comprehensive retrofit
program.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
an ordinance requiring energy
efficiency and water conserva-
tion improvements in commer-
cial buildings upon resale.

? The City/County shall adopt
an ordinance requiring an en-
ergy and water audit of commer-
cial buildings upon resale.

? The City/County shall con-
sult with and help organize local
electric, gas, and water utilities
to develop a comprehensive
technical assistance and incen-
tive program encouraging ex-
isting commercial building own-
ers to install energy and water
conserving fixtures and equip-
ment. The objective of the pro-
gram is to retrofit __% of the
commercial space built before
1978 by [year].

IMPLEMENTATION IDEAS

? Adopt a resale retrofit or-
dinance. The ordinance could
require: 1) an energy and water
audit, with recommendations for
retrofit measures, to be given to
the buyer 2) the retrofit of speci-
fic, prescribed energy and water

❝One study of energy
conservation retrofits
in over 1,700
commercial buildings
throughout the
country found that
median energy
savings were 18% of
whole-building
energy use.  The
median payback
period was 3.1
years.❜❜

conservation measures listed in
an ordinance 3) retrofit mea-
sures with a reasonable payback
period, as determined by an
audit or modeling, and 4) retrofit

measures that lead to overall en-
ergy and water consumption
within a specified energy and
water budget (a performance-
based approach).

The ordinance could apply upon
transfer of title, when a permit is
issued for expansion or major re-
novation, by a “date certain” (e.g.
ten years from passage of ordin-
ance), and/or upon a change in the
service connection. Buildings for
which a permit was issued on or
after July 1, 1978, that complied
with state energy efficiency stan-
dards could be exempted or follow
different standards for compliance.
Improved energy efficiency stan-
dards for offices and retail stores
went into effect in 1987 and 1989,
respectively. The ordinance could
apply to offices and retail buildings
constructed prior to those dates.

? Establish a technical assis-
tance and incentives program
with local utilities. Electric and
gas utilities have some form of
rebate and/or technical assis-
tance programs for businesses.
Local governments could be the
catalyst for developing more
comprehensive programs by:

PLANNING GUIDE
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1) helping to integrate water
conservation programs 2)
providing information through
business licenses 3) providing
information and assistance when
reviewing permits for renova-
tions and additions 4) organiz-
ing workshops and exhibits to
bring together local businesses,
utilities, equipment suppliers,
and installation contractors.

ENERGY SAVINGS

One study of energy conservation
retrofits in over 1,700 commercial
buildings throughout the country
found that median energy savings
were 18% of whole-building en-
ergy use. The median payback per-
iod was 3.1 years. Retail and office
buildings experienced median sav-
ings of 21% and 23%, respectively.
Other building types experienced
median savings of 15%. Median
fuel savings were 12,000 BTUs per
sq. ft. and median electricity sav-
ings were 0.66 kWh per sq. ft. Half
of the buildings saved between 10
and 30%.2

Staff from the City and County of
San Francisco estimated that en-
ergy savings from a retrofit range
from 5.7% to 20.5%, depending
upon the type of business:3

Small offices 20.5
Refrigerated warehouses 20.2
Schools 19.7
Food stores 19.1
Hotel/Motel 18.9
Large non-food stores 18.0
Large offices 12.5
Community services 10.6
Small non-food stores 10.3
Restaurants 10.2
Medical buildings 8.5
Non-refrigerated warehouses 7.0
Personal service/repair 5.7

Statewide, commercial buildings
consume about 14 kWh of

electricity and 46,000 Btus of
natural gas per square foot per
year.4 If savings ranged from 5-
20%, 70,000-280,000 kWh and
230-920 million Btus would be
saved annually per 100,000 square
feet of commercial space
retrofitted.

Water savings of at least 12-15%
are feasible in commercial and in-
dustrial buildings through audits
and retrofit programs.5 A study of
15 industrial sites in San Jose re-
vealed that conservation measures
resulted in savings of 25-90% of
previous use. Collectively, the firms
saved over a billion gallons of
water per year, saving $2 million
per year in water, energy, and
sewer costs.6 While some water-
conserving equipment may use
electricity, energy savings will re-
sult from the reduction in water
pumping and wastewater
treatment.

ENVIRONMENTAL BENEFITS

Reducing the amount of energy
used will reduce air pollutants from
power plants and natural gas emis-
sions on site. For example, retrofit-
ting 100,000 square feet of com-
mercial space can reduce carbon
dioxide emissions by over 60,000
pounds.7

Exact emission reductions will de-
pend upon the source of electricity.
Higher polluting power plants are
often used only when electricity
demand peaks during daytime
hours. If commercial retrofit mea-
sures result in savings during these
peak periods, air quality benefits
are maximized. Such reductions
will help regions meet strict state
and federal air quality standards.

ECONOMICS

Building owners or tenants will in-
cur capital costs to install retrofit
measures. However, if the retrofit
program or ordinance requires only
measures that are cost-effective, ex-
penditures will be paid back within
a reasonable time as a result of an-
nual energy and water cost savings.
In addition, a retrofit ordinance can
include a cap on total expendi-
tures. Annual savings can then be
reinvested in the business and the
local economy, rather than on en-
ergy. To the extent that retrofits are
performed by local businesses, dol-
lars are invested in the local
economy.

The median cost of commercial
building retrofits examined in the
study cited in the “Energy Savings”
section was $0.56/sq. ft. (1988 dol-
lars), with a median payback pe-
riod of 3.1 years. Costs were lowest
for retail buildings ($0.36/sq. ft.,
1.0 year payback) and highest for
health-related and other buildings
($1.10/sq. ft., 5.9 and 7.1 year pay-
backs). The median cost for office
buildings was $0.81/sq. ft., with a
median payback period of 2.6
years.

Prior to adopting a commercial
retrofit ordinance, San Francisco
estimated cost savings ranging from
4.4% to 21.1%, with an average
savings of 12.7% across all build-
ing types. Dollar savings ranged
from $1,700 (personal service and
repair) to $30,000 per year (large
office). Average cost savings (ex-
cluding large offices) were estimat-
ed to be $6,000 per year. The cost
of compliance was estimated to
range from $2,000 to $60,000,
with an average of $10,500. The
average payback period for typical
buildings was estimated to be 1.9
years.
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PROGRAMS IN OPERATION

At this time, San Francisco is the
only California city with a commer-
cial retrofit ordinance. Berkeley has
developed a draft ordinance and an
associated inspector “Rules and
Guidelines” and hopes to imple-
ment the program in 1993.
Contact: Stephanie Lopez, City of
Berkeley Energy Office, 2180 Milvia
St., Berkeley, CA 94704, (510)
644-6309.

San Francisco’s Commercial En-
ergy Conservation Ordinance
(CECO) includes the following not-
able features:

SCE's Consumer Technology Application Center (CTAC) offers demonstrations, such as
infrared curing, to improve productivity and address air emission challenges for its industrial
customers.

The local economic impacts of the
ordinance were estimated to be sig-
nificant: $80 million worth of en-
ergy retrofit work in the first five
years and over $140 million in en-
ergy cost savings by the end of 15
years (savings were estimated to
last five to ten years after retrofit).

The costs of developing and imple-
menting a retrofit ordinance will
vary by community. San Francisco
originally assigned two staff people
to enforce its ordinance, each less
than full-time.8 Developing the or-
dinance cost over $115,000. Staff
for the City of Berkeley estimated
that developing a retrofit ordinance
would cost about $61,000.9

? Requires initial inspection by
certified private CECO inspector and
filing of compliance after renovations
are made.

? Includes general and limited
exemptions.

? Allows seller to transfer re-
sponsibility for compliance to
buyer if escrow account is set up
or by written agreement.

? Limits expenditures, gener-
ally to $150,000.

? Includes incentives for early
compliance.

? Some of the required
measures include:

• Time clocks

• Leak repairs

• Insulation of the HVAC
system

• Cleaning and tuning of
furnaces, boilers, chillers,
and refrigeration
equipment

• Limits on hot water
temperature

• Water heater insulation

• Low flow showerheads

• Interior lighting not to
exceed 133% of state

standards

• Exterior lighting standards

• Thermal doors and
curtains on refrigeration
cases

• R-19 ceiling insulation on
buildings of 3 or fewer stories



JANUARY 1993

Lack of public awareness and staff-
ing constraints due to the earth-
quake in 1989 hampered imple-
mentation of the ordinance. How-
ever, these problems are being ad-
dressed and an evaluation of the
ordinance is being conducted.10

Contact: Terrence O’Sullivan, City
and  County of San Francisco, Pub-
lic Utilities Commission, Bureau of
Energy Conservation, 110 Mac-
Allister St., Room 402, San Fran-
cisco, CA 94102, (415) 864-6915
or Housing Inspection Division,
Room 302, Bureau of Building In-
spection, 450 McAllister St., San
Francisco, CA 94102, (415) 558-
6220. A CECO Helpline is also
available for free information and
assistance, (510) 451-CECO.

The city of San Jose developed a
technical assistance program for
new commercial buildings (de-
scribed in Policy B.1.2 Going
Beyond State Minimum Energy
Standards). Many components of
the program could be adapted to a
retrofit program.

At the Customer Technology Application Center (CTAC) research is in progress on wood
being cured with a pollution free process using ultra violet light rather than solvents.

Contact: I.D.E.A.S. Program, City
of San Jose, Office of Environmen-
tal Management, 777 N. First St.,
Suite 450, San Jose, CA 95112,
(408) 277-5533.

RESOURCES

California Energy Commission,
Energy Efficiency and Local Assis-
tance Division, Building and Appli-
ance Efficiency, 1516 9th Street,
MS-25, Sacramento, CA 95814-
5512. Jim Kelly, (916) 654-5108 or
Kevin Madison, (916) 654-4044.

Southern California Edison oper-
ates the Customer Technology Ap-
plications Center (CTAC) in Irwin-
dale that provides demonstrations
on energy efficiency measures.
Contact: CTAC, Southern Calif-
ornia Edison, (800) 336-2822 (from
the SCE area) or (818) 812-7380.

In 1991, Pacific Gas and Electric
opened a similar facility in San
Francisco, the Pacific Energy Cen-
ter. The Center is a resource to help
building professionals and residen-
tial and commercial customers
learn how to save energy through
efficient technologies and design
techniques. There are lighting and
HVAC classrooms and laboratories,
an advanced products gallery, and
a resource center with “up-to-the
minute” information, publications,
and computer software and hard-
ware. PG&E also offers seminars
and classes at the Center.
Contact: PG&E Pacific Energy
Center, 851 Howard Street, San
Francisco, CA 94103, (800) 468-
4743, ext. 951.

The California Energy Extension
Service (CEES) is an energy man-
agement action agency within the
California Governor’s Office of
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Planning and Research. CEES
works with small businesses,
school districts, and local govern-
ments to develop programs that
promote energy efficiency by pro-
viding direct personal services at
the local level. CEES also operates
the Business Energy Advocate Pro-
gram and publishes several inform-
ative books including Increasing
Profits Through Energy Conservat-
ion, Small Business and Energy
Management: A Winning Team,
and The California Small Business
Energy Management Assistance
Guidebook.
Contact: CEES, 1400 Tenth Street,
Sacramento, CA 95814,
(916) 323-4388.

California SAFE-BIDCO offers low
interest loans for energy conserva-
tion programs.
Contact: California SAFE-BIDCO,
1014 2nd Street, 3rd Floor, Sacra-
mento, CA 95814, (800) 343-7233.

Bay Area Small Business Develop-
ment Corporation offers low-inter-
est loans for energy conservation
programs.
Contact: Janet Johnson or Eric
Houser, Bay Area Small Business
Development Corporation, 3932
Harrison St., Oakland, CA  94611,
(510) 652-5262.

The California Department of
Water Resources provides infor-
mation on industrial and commer-
cial water conservation.
Contact: Charles Pike, Water Con-
servation Office, 1416 9th Street,
Sacramento, CA 95814,
(916) 653-5584. c
RELATED POLICIES

B.1.4 Retrofitting Residences
B.1.6 Efficient Lighting
B.1.7 Shade Trees

1 Personal communication, Jim Kelly, California Energy Commission Building and Appliance Efficiency Office, 1992.
2 Greely, Kathleen, Jeffrey Harris, and Ann Hatcher, “Measured Energy Savings and Cost-Effectiveness of Conservation Retrofits in

Commercial Buildings,”  Proceedings - 1990 ACEEE Summer Study on Energy Efficiency in Buildings, 1990.
3 San Francisco PUC, “Impact of Proposed Commercial Energy Legislation”.
4 California Energy Commission, Energy Efficiency Report, 1990, Figures 5-4 and 5-6.
5 Memorandum of Understanding Regarding Urban Water Conservation in California, September 1991.
6 “Improved Water Use is Good for California’s Economy,” Water Conservation News (California Department of Water Resources),

July 1991.
7 Assuming 70,000 kWh of electricity saved and .8573 pounds of CO2 per kWh.  Emission factor from California

Energy Commission, 1988 Inventory of California Greenhouse Gas Emissions, October 1990, page A-41.
8 Egel, Ken, John Cook, and Bill Knox, “Mandating Energy Efficient Commercial Buildings: San Francisco’s

Commercial Energy Conservation Ordinance,” Proceedings - 1990 ACEEE Summer Study on Energy Efficiency
in Buildings, 1990.

9 City of Berkeley, Memorandum from Berkeley Energy Commission to Mayor and City Council, “Funding for a
Commercial Energy Conservation Ordinance,” June 11, 1991.

10  Egel, Cook, and Knox, op. cit.
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businesses to encourage replace-
ment of existing lighting with
more efficient fixtures and
technologies.

? The lighting systems in all
City/County buildings will be

Interior lighting consumes nearly
30% of the energy used in com-
mercial buildings, 9% of the energy
used in residences, and about 5%
of all energy used in California (in-
cluding transportation fuels).1 Cur-
rent technologies can reduce light-
ing demand and electricity con-
sumption in new and existing
buildings.  Implementing an effi-
cient lighting program can be an
important component of a larger
program to go beyond state build-
ing efficiency standards (see Policy
B.1.2).

GENERAL PLAN LANGUAGE IDEAS

? Lighting systems in new
commercial buildings shall
be__% more efficient than state
energy efficiency standards in
place at the time of adoption
and use daylighting techniques
where feasible. Lighting effi-
ciency may be achieved through
stricter building standards,
conditions upon specific devel-
opments, incentives, and/or
technical assistance programs.
Standards shall be reviewed
every five years.

? All new City/County build-
ings shall include lighting sys-
tems using less energy than state
standards in place at the time of
adoption. In particular, new
buildings shall incorporate
daylighting.

? In cooperation with the local
electric utility, the City/County
will provide incentives and in-
formation to residents and

 POLICY B.1.6
EFFICIENT LIGHTING

❝The U.S. EPA
estimates that if
energy-efficient
lighting were used
wherever cost-
effective, electricity
used could be cut
10%nationwide,
leading to 4-7%
reductions in the
emissions of carbon
dioxide, sulfur
dioxide and
nitrogen oxides.❜❜

audited with respect to energy
use and retrofitted with more
efficient fixtures and technolo-
gies. All buildings should be re-
trofitted by [year].

IMPLEMENTATION IDEAS

? Establish building standards
for lighting that are stricter than
state standards while maintain-
ing adequate lighting levels. For
example, current state standards
for offices are generally 1.2 watts
per square foot. The U.S. Depart-
ment of Energy established
standards for new federal build-
ings that range from 1.11 to 1.40
watts per sq. ft. for offices.
Standards for other building
types also are provided in the
federal regulation.2 Levels of 0.8-
1.0 watts per sq. ft. have been
demonstrated in new office
buildings. Stricter standards
could be adopted locally for new
buildings, major additions, and
major renovations. Alternatively,
building codes could require
lighting to be a certain percent
(e.g. 20-50%) more efficient than
state standards. Adopt similar
standards for local government
buildings.

? Offer technical assistance
and incentives. To encourage
retrofit of existing buildings; and,
if local standards for new build-
ings are not adopted, combine
forces with the local utility to

PLANNING GUIDE
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offer technical assistance and in-
centive programs, including re-
bates.

? Develop a plan with the
local electric utility to coopera-
tively promote efficient lighting.
For example, many utilities are
offering rebates to residents pur-
chasing compact fluorescent
light bulbs. The city or county
could publicize these efforts,
offer additional discount cou-
pons or rebates, and work with
local retailers to display efficient
lighting products. The city/
county could distribute informa-
tion to building applicants about
efficient lighting.

? Promote the U.S. Environ-
mental Protection Agency’s
“Green Lights” program to local
businesses. (See "Resources")

? Include lighting in residen-
tial and commercial retrofit or-
dinances. (See Policies B.1.4
Retrofitting Residences and B.1.5
Retrofitting Commercial
Buildings.)

? Perform a comprehensive
energy analysis (see Policy
B.1.2) of all city/county build-
ings and develop a retrofit pro-
gram. Pursue funding from the
existing budget, utility rebates,
loans from the California Energy
Commission, and other sources.

ENERGY SAVINGS

Lighting in new commercial build-
ings could be from 10% to over
60% more efficient, depending on
the type of standards set or techni-
cal assistance and incentives of-
fered.3 If lighting is 30% of the total
energy used, overall energy savings
would be 3% to 18%.

Savings from retrofits could average
15 to 22% of total building energy
use, or greater in buildings with
inefficient systems.4 For example,
occupancy sensors can reduce
lighting demand by 15-50% and
electronic ballasts by 25%. Install-
ing fluorescent reflectors and re-
moving up to half of the lamps in a
fixture can improve efficiency 15-
20%.5 Participants in EPA’s Green
Lights Program experienced reduc-
tions in lighting electricity use of
40-70%.6

In addition, cooling demands will
be reduced because less heat is
produced in a building with the
more efficient lighting. Reductions
in cooling demand may be about
19% in a commercial building re-
ducing lighting use by 50%.7

Compact fluorescent light bulbs are
75% more efficient than incandes-
cent light bulbs and must be re-
placed much less frequently than
incandescent bulbs.8 Replacing
four out of 25 light bulbs in an
average house with compact fluo-
rescent bulbs would reduce the
amount of electricity used for light-
ing by 12%.9 About 5-6% of the
energy used in single-family homes
is for lighting, resulting in overall
energy savings of .6-.7% — just for
installing four efficient light bulbs.

ENVIRONMENTAL BENEFITS

Reducing electricity demand re-
duces air pollution emitted from
power plants. The U.S. EPA esti-
mates that if energy-efficient light-
ing were used wherever cost-effect-
ive, electricity used could be cut
10% nationwide, leading to 4-7%
reductions in the emissions of car-
bon dioxide, sulfur dioxide and
nitrogen oxides.10

ECONOMICS

In most cases, more efficient light-
ing will save money. For example,
a compact fluorescent bulb can
save consumers at least $50 over
its life span of up to seven years,
which far exceeds the initial cost.11

The cost of retrofitting commercial
buildings with more efficient light-
ing can range from $18 to $104 per
fixture.12 One study found that the
payback period for lighting retrofits
in commercial buildings averaged
about four years. The median costs
were less than 30 cents per square
foot of building.13 (For examples of

Lamp Plus Ballast Lumens/Watt
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payback periods for commercial
buildings, see Policy B.1.2, Going
Beyond State Building Standards.)

PROGRAMS IN OPERATION

In the Energy Plan for Mission Bay,
San Francisco requires non-resi-
dential buildings in the new devel-
opment to achieve a 15% reduc-
tion in lighting power over state
standards.
Contact: Christine Vance, San
Francisco Public Utilities Commiss-
ion, Bureau of Energy Conserva-
tion, 110 McAllister St., Room 402,
San Francisco, CA 94102, (415)
864-6915.  The city also has devel-
oped a streamlined “Simplified En-
ergy Conservation Program” for
lighting retrofits in municipal facili-
ties.  The program usually can
identify and install a lighting retrofit
project within six months.
Contact: Danielle Powers, San
Francisco PUC, Bureau of Energy
Conservation, 110 McAllister St.,
Room 402, San Francisco, CA
94102, (415) 864-6915.

In 1989, the Natural Resources
Defense Council (NRDC) retro-
fitted an industrial loft building in
New York City to use as office
space. The new space uses a major
amount of daylighting, in addition
to task lighting and other efficient
fixtures. The lighting system is de-
signed to use .55 watts per sq. ft.,
over 60% less than California
standards.14

Contact: NRDC, 40 West 20th
Street, New York, NY, 10011,
(202) 745-0707.

When designing a library in Port
Hueneme, architects used exten-
sive daylighting to reduce energy
demand and create a more appeal-
ing interior. The 15,000 sq. ft.
building will save about $4,600
and 46,000 kWh per year, a 26.7%
reduction.15

Contact: Jack Duffy, Director of
Public Works, (805) 488-3625.

Many local governments have re-
trofitted facilities with more effi-
cient lighting. For example, the city
of Sacramento replaced inefficient
lighting at several facilities, with
payback periods ranging between 1
to 3 years. Replacing fluorescent
fixtures with high pressure sodium
lighting in parking garages, in add-
ition to automated switching, re-
duced energy consumption by
58%.
Contact: Frank Puccinelli, Energy
Systems Coordinator, General Ser-
vices, 5730 24th St., Building 1,
Sacramento, CA 95822,
(916) 449-5548.

The city of San Jose retrofitted
lighting fixtures in libraries, with an
expected payback period of only
2.22 years.16 The city plans to rein-
vest savings into additional retrofit
projects.
Contact: Nayeem Sheikh, City of
San Jose, Office of Environmental
Management, 777 N. First St., Suite
450, San Jose, CA 95112,
(408) 277-5533.

RESOURCES

Advanced Lighting Guidelines is a
series of booklets which explain
the various lighting technologies
available, produced by the Calif-
ornia Energy Commission and the
Advanced Lighting Professional
Advisory Committee (ALPAC).
Contact: Fred Berryman, Energy
Commission Energy Efficiency and
Local Assistance Division MS-25,
1516 9th Street, Sacramento, CA
95814-5512, (916) 654-4076.

The Illuminating Engineering
Society (IES) is the recognized
technical authority for the illumina-
tion field and provides numerous
references and application hand-
books.  Local chapters of IES peri-
odically hold classes in lighting de-
sign fundamentals.
Contact: IES, 345 East 47th ST.,
New York, NY 10017,
(212) 705-7926.

The U.S. Environmental Protection
Agency’s “Green Lights” Program
is designed to encourage busin-
esses to install efficient lighting
technologies in order to reduce air
pollution and greenhouse gas pro-
duction. The program includes
“allies” that help support the pro-
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motion of more efficient lighting
and “partners” companies that
commit to selecting efficient light-
ing options. Fact sheets, titled Light
Briefs, include basic information
on savings and environmental
benefits of various lighting
technologies.
Contact: Green Lights Program,
U.S. EPA, 401 M St., SW (ANR-
445) Washington, D.C. 20460,
(202) 479-6936.

The Department of Energy estab-
lished lighting standards for new
federal buildings and encourages
their use in any commercial build-
ing. The standards appear in the
Federal Register, Volume 54,
January 30, 1989.

Lawrence Berkeley Laboratory’s
Windows and Lighting Group has
conducted extensive research on
efficient lighting technologies.
Contact: Lawrence Berkeley Labo-
ratory, Energy and Environment
Division, University of California,
Berkeley, CA  94720,
(510) 486-5605.

The National Lighting Product
Information Program, run by the
Lighting Research Center at
Rensselaer Polytechnic Institute, is
an objective source of timely
information on efficient lighting.
Contact: National Lighting Product
Information Program, Green Build-
ing 115, Rensselaer Polytechnic
Institute, Troy, NY, 12180-3590,
(518) 276-8716.

The Electric Power Research
Institute researches and provides
information on various efficiency
measures, including lighting. Bro-
chures on lighting include “Retrofit
Lighting Technologies: Cost-Effec-
tive Lighting for Commercial Appli-
cations” (CU-3040R, July 1991)
and “Compact Fluorescent Lamps”
(CU-2042R, July 1991).

Contact: EPRI, P.O. Box 10412,
Palo Alto, CA 94303. Technical
information: (415) 855-8952.
Brochure orders: (415) 934-4212.
Report orders: (415) 965-4081.

Southern California Edison oper-
ates the Customer Technology
Applications Center (CTAC) in
Irwindale that provides displays of
efficient lighting design and other
efficiency measures.
Contact: Southern California
Edison, (800) 336-2822 (from the
SCE area) or (818) 812-7380.

In 1991, Pacific Gas and Electric
opened a similar facility in San
Francisco, the Pacific Energy Cen-
ter. The Center is a resource to help
building professionals and residen-
tial and commercial customers
learn how to save energy through
efficient technologies and design
techniques. There are lighting
classrooms and laboratories. PG&E
also offers seminars and classes at
the Center.

Contact: PG&E Pacific Energy
Center, 851 Howard Street, San
Francisco, CA 94103,
(800) 933-9555.

Local Government Commission’s
Model Ordinances developed for
Earth Day 1990 includes a model
ordinance for incorporating the
DOE lighting standards into local
requirements.
Contact: Local Government Com-
mission, 909 12th Street Suite 205,
Sacramento, CA 95814,
(916) 448-1198.

The California Energy Commiss-
ion’s Energy Partnership Program
provides audits, training, and loans
to local governments for energy
efficiency projects.
Contact: Local Assistance Office,
1516 Ninth Street, MS-26, Sacra-
mento, CA 95814, (916) 654-4008.

The California Energy Extension
Service (CEES) is an energy man-
agement action agency within the
California Governor’s Office of

PG&E's Pacific Energy Center
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Planning and Research.  CEES works
with small businesses, school dis-
tricts, and local governments to
develop programs that promote
energy efficiency by providing
direct personal services at the local
level. CEES also operates the Busi-
ness Energy Advocate Program and
publishes several informative books
including Increasing Profits Through
Energy Conservation, Small Business
and Energy Management: A Win-
ning Team, and The California
Small Business Energy Management
Assistance Guidebook.

ENDNOTES:

Contact: CEES, 1400 Tenth Street,
Sacramento, CA 95814,
(916) 323-4388.

California SAFE-BIDCO offers low
interest loans for energy conserva-
tion programs.
Contact: California SAFE-BIDCO,
1014 2nd Street, 3rd Floor, Sacra-
mento, CA 95814,
(800) 343-7233.

1 California Energy Commission, Energy Efficiency Report, October 1990.  Assuming 60% of  miscellaneous residential electrical use due
to lighting.

2 Federal Register, Vol. 54, No. 18, P. 4568, January 30, 1990.
3 Range based on comparing federal standards to state standards, San Francisco’s Mission Bay Energy Plan, and NRDC’s office building.
4 California Energy Commission, Draft Model Local Government Energy Shortage Contingency Plan estimated 50% savings on lighting,

which if lighting is 30%, equates to 15% overall savings.  EPA’s “Green Lights” program also estimated 50% savings.  Greeley, Kathleen,
et. al. “Measured Energy Savings and Cost-Effectiveness of Conservation Retrofits in Commercial Buildings,” ACEEE 1990 found overall
savings of 19% + 3% due to lighting.

5 U.S. EPA, Green Lights Program, “Light Briefs,” 1991, and EPRI, “Retrofit Lighting Technologies: Cost-Effective Lighting for Commercial
Applications,” (CU-3040R), July 1991.

6 EPA, Green Lights Program: The First Year, February 1992.
7 California Energy Commission, 1991, op. cit.
8 Pacific Gas & Electric, Progress, September 1991.
9 25 light bulbs per house from California Energy Commission, Draft Model Local Government Energy Shortage Contingency Plan.
10  U.S. EPA, Green Lights Program: The First Year, op. cit.
11  PG&E, “How Electronic Fluorescent Light Bulbs Can Save You Money,” brochure.
12  California Energy Commission, 1991, op. cit.
13  Greeley, et. al., op. cit.
14  Watson, Robert, “Case Study in Energy Efficient Office Renovation; NRDC’s Headquarters in New York City,”

ACEEE 1990.
15  California Energy Commission, October 1990, op. cit.
16  City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.

Most local utilities offer rebates
and/or technical assistance for en-
ergy efficiency retrofit projects. Re-
bates are one method to help fin-
ance energy efficiency projects. µ

RELATED POLICIES

B.1.2 Going Beyond State
Building Energy
Standards

B.2.2 Efficient Technologies and
Practices for City/County
Facilities
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POLICY B.1.7
SHADE TREES

Effective selection and placement
of trees and shrubs can reduce air
conditioning needs in the summer
and heating needs in the winter.
Over half a home’s heat gain in the
summer comes through south and
west facing windows. Deciduous
plants can block about 80% of the
available summer radiation and
drop their leaves to permit needed
sunshine during cooler months.1

Trees also reduce CO2 buildup, in-
crease property values and en-
hance community aesthetics.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
an ordinance that requires de-
velopers of new buildings to
plant trees and shrubs to im-
prove energy efficiency and to
preserve existing trees on build-
ing sites.

? The City/County, in coopera-
tion with the utility, will promote
tree planting and landscaping for
energy efficiency in existing
homes and businesses through
education and incentive
programs.

? New and renovated land-
scaping at all City/County build-
ings shall be designed and main-
tained to maximize energy effic-
iency and minimize water use.

IMPLEMENTATION IDEAS

? Adopt landscaping require-
ments for new buildings to pro-
mote energy efficiency. Require-
ments could be integrated into
the water conservation land-

scape ordinance required under
AB 325 (see Policy W.1.1 Water
Efficient Landscaping). When
adopting a tree ordinance, con-
sult the California Department of
Forestry and Fire Protection’s
Guidelines for Developing and
Evaluating Tree Ordinances and
consider the following:

❝In a warm climate,
strategically planted
trees and shrubs can
cut summer cooling
needs by 15 - 35%
in most cases, and
up to 50% in some
instances.❜❜

1. Define applicable land uses.
Many existing ordinances only
apply to subdivisions, parking
lots, or historic districts. How-
ever, this limits the potential
energy benefits.

2. Specify amount of tree
coverage.

3. Provide guidelines for tree
and shrub placement to maxi-
mize energy efficiency.

4. Promote protection of existing
trees. Strictly limit the removal of
existing trees and require
replacement of trees that must be
removed, based upon tree size.
Set and strictly enforce guide-
lines for protecting trees during
construction.

5. Include guidelines for mainte-
nance and replacement.

6. State type and minimum size
for planting. Deciduous trees
allow solar radiation in the win-
ter. Native and drought tolerant
trees will adapt best to the cli-
mate and reduce water needs.
Avoid placement that will con-
flict with solar collectors and
utility lines.

7. Include penalties for noncom-
pliance. While many ordinances
include monetary fines, consider
requiring the tree planting as
originally specified in the ordin-
ance and additional planting on-
site or off-site as a penalty.

8. Assure adequate personnel
and budget for administration
and enforcement.

PLANNING GUIDE

ENERGY
AWARE
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? Publish and/or distribute
brochures describing how to
plant trees and shrubs to reduce
energy demand.

? Provide incentives to plant
trees. Start a program that auth-
orizes the city/county to plant
trees on private property, at the
request of the landowner. In the
city of Ft. Lauderdale, if a maj-
ority of the property owners on a
street agree, the city will enter
into an agreement to plant trees
at less than cost. Pasadena offers
rebates to municipal utility cus-
tomers and free tree planting. In
Atlanta, the city pays for the
trees and planting; property
owners acquire ownership and
must maintain the tree.2 The city
forester in Irvine works with
homeowners' associations that
own and maintain common
areas to develop effective tree
planting plans.

? Work with community
groups. Local groups, such as
affiliates of Global ReLeaf, Tree-
People, garden clubs and other
non-profit tree organizations can
help organize activities.

? Plant trees and shrubs
around new and existing local
government buildings.

? Establish design criteria for
new local government buildings
to maximize energy savings
through landscaping.

ENERGY SAVINGS

In a warm climate, strategically
planted trees and shrubs can cut
summer cooling needs by 15 - 35%
in most cases, and up to 50% in
some instances. Trees cast maxi-
mum shadows when planted on
the west and south sides of a
house, while shrubs planted on all

sides help reduce the temperature
of the soil and walls. Planting trees
just to shade a building’s air condi-
tioner can increase efficiency by as
much as 10% during the warmest
periods. Proper pruning and the
use of deciduous trees on the south
side can allow winter sun to warm
homes. In areas with cold winter
winds, evergreen and coniferous
trees and shrubs can form wind-
breaks and help reduce heating
needs by 40%.3

Air conditioning consumes about
6 - 11% of the electricity used in
single family homes and about 7%
of all residential electricity in Calif-
ornia. Planting trees could reduce

overall electricity use in single-
family homes by 1 - 4%. Depend-
ing upon the area, this represents
70-440 kWh per home per year.4

Planting trees can also help reduce
the effect of summer heat islands,
thereby reducing air conditioning
needs. “For every 1 degree increase
in summer temperatures, peak
cooling loads will increase 1.5 -
2%.”5

SOURCE: The Sacramento Shade Tree Program, a community service of the Sacramento
Metropolitan Utility District and the Sacramento Tree Foundation

▲

▲

▲

▲

▲

▲

June 22 (Summer Solstice)
Shade Tree Heights

0' 15' 51' 130'
Shadow Lengths

0' 34' 87'12'

0' 43'9'

Shadow Lengths

Shadow Lengths

60'

40'

20'

17'

Noon
9am & 3pm
8am & 4pm

Summer shadows
fall west-southwest
in the morning; and
east-southeast in the
afternoon.

SHADOW LENGTHS
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ENVIRONMENTAL BENEFITS

Air conditioning leads to 2 - 5% of
the carbon dioxide emissions as-
sociated with energy consumption
in single-family homes (excluding
transportation). Planting trees could
reduce a single-family home’s
energy-related CO2 emissions by
up to 2%. About 60-375 pounds of
CO2 from power plants could be
avoided per year per house. In add-
ition, a healthy tree can absorb 10
to 50 pounds of CO2 per year.6

According to several studies, trees
and other vegetation play an im-
portant role in absorbing nitrogen
dioxide, sulfur dioxide, ozone,
hydrogen fluoride, and chlorine.
Species with smaller, rougher leaf
surfaces remove particulates best,
while in winter conifers work very
well. Drought-resistant species tol-
erant of urban conditions filter gas-
eous pollutants best.7

Air conditioners are often used dur-
ing peak times. Reducing energy
demand during peak periods may
delay the need for additional gen-
erating capacity and, perhaps, the
construction of new power plants.
The impact of plant construction
and power line transmission may
therefore be avoided.

Preserving existing trees will help
maintain animal habitats, increase
the stability of soils, and reduce
erosion.8

ECONOMICS

The Sacramento Municipal Utility
District has undertaken an exten-
sive tree planting program as a part
of its Conservation Power program.
The cost of the program includes
the cost of materials (trees, stakes,
ties and fertilizer), neighborhood
planting development, training,
tree care tips and follow-up

provided through a contract with
the Sacramento Tree Foundation.
On-site monitoring has docu-
mented the projections that energy
savings of 25% to 40% can be
realized through proper shading.
The levelized cost of the program is
4.1 cents per kWh and it is be-
lieved that a levelized cost of about
3.0 cents per kWh is achievable
through some improved efficien-
cies in the delivery mechanism.9

Once trees have reached maturity,
residents with air conditioning can
save from $6 to $40 per year in
electricity bills.10

The cost of enforcing a mandatory
tree ordinance depends upon the
number of building permits issued.
However, verifying that trees in-
cluded in plan proposals are plant-
ed at building sites should add only
minimal time to the plan and build-
ing review process.

In 1985, American Forests estimat-
ed the yearly value of a tree: $73
for air conditioning, soil erosion
and storm water control worth $75,
wildlife shelter worth $75, and air
pollution control worth $50. Com-
pounded over a 50 year lifetime,
this totalled $57,152.11 Studies in-
dicate that property values can in-
crease up to 20% for a home with
trees, with an average increase of
5-7%.12

FUNDING SOURCES

• Local utilities

• Fines from improper removal
  of trees under a tree
  protection ordinance

• Developer fees

• Assessment districts

• State and federal grants
  (see "Resources")

PROGRAMS IN OPERATION

The Sacramento Municipal Utility
District has adopted a goal of
planting 500,000 energy saving
shade trees by the year 2000.  The
program is carried out in collabora-
tion with the Sacramento Tree
Foundation, through a contractual
agreement.  The program provides
trees, stakes, ties and fertilizer to
the utility customer at no charge.
The Sacramento Tree Foundation
provides planting guidance, tree
care instructions and follow-up.
The plantings are accomplished
through large neighborhood meet-
ings organized by the Sacramento
Tree Foundation in response to re-
ferrals from SMUD.  Recipients are
aided in tree selection and place-
ment by Tree Foundation staff and



JANUARY 1993

volunteers.  They are expected to
dig the hole and plant their own
tree.  Recipients physically unable
to plant their tree are aided by vol-
unteers.  All trees have identifica-
tion tags and receive follow-up
visits to check health and growth
patterns.  The tags provide an 800
number that tree recipients can call
if the tree begins to fail.
Contact:  Carroylin Threlkel,
SMUD, 6201 S Street, MS-75,
Sacramento, CA 95817-1899,
(916) 732-5257.

The city of Redding has tradition-
ally required new subdivisions to
plant one tree per lot as a condit-
ion of development. The city re-
cently enacted an ordinance co-
difying tree planting requirements
and imposing requirements for pre-
serving existing trees. Residential
developers must plant one 15-
gallon tree for every 500 square
feet of enclosed gross living area.
Commercial development must
include one 15-gallon tree for
every 1,000 sq. ft. of gross floor
area or covered space and indus-
trial development must include one
tree per 2,000 sq. ft.. Parking lots
need to include one tree per four
spaces although these requirements
are not cumulative.
Contact: Phil Perry, Director or
Kent Manuel, Associate Planner,
City of Redding, Department of
Planning and Community Develop-
ment, 760 Parkview Avenue, Red-
ding, CA 96001, (916) 225-4020.

The city of Thousand Oaks recently
adopted a Forestry Master Plan that
includes an extensive tree planting
program. The city has also provid-
ed trees and planting advice to
homeowners' associations.
Contact: Greg Smith, Senior Plan-
ner, Planning Department, 2150
Hillcrest Dr., Thousand Oaks, CA
91320, (805) 496-8604.

The urban forester for the city of
Irvine helps homeowners associa-
tions plan tree planting in common
areas to maximize energy benefits
and assure healthy trees. In addi-
tion, the city adopted a “Sustain-
ability in Landscaping” ordinance
that requires new landscaping to
follow certain guidelines, including
using “trees, shrubs, vines and
ground covers to reduce indirect
energy use in buildings by reduc-
ing solar heat load and ambient air
temperatures.”13

RESOURCES

Several grants are available for
urban forestry through the Califor-
nia Department of Forestry and
Fire Protection. Over $600,000 per
year are made available from the
Park Bond Act approved in 1988.
America the Beautiful grants sup-
port tree planting efforts of non-
profit tree groups. The Small Busi-
ness Administration provides the
state with $1.7 million per year for
urban forestry. Grants can be
awarded to local governments, who
must then contract with small
businesses.
Contact: James R. Geiger, Urban
Forester, California Department of
Forestry and Fire Protection, P.O.
Box 944246, Sacramento, CA
94244-2460, (916) 653-9448.

The Environmental Enhancement
and Mitigation Program of the
California Resources Agency was
established in 1989 to mitigate the
impacts of modified or new trans-
portation facilities. Ten million dol-
lars will be allocated over 10 years
by the State Resources Agency.
Local governments may apply for
funds for urban forestry projects
within or outside of the right-of-way
of the related transportation facility.
Contact: Resources Agency, 1416
Ninth St., Room 1311, Sacramento,
CA 95814, Christina Sproul or Hal
Lorres at (916) 653-5656 or Mary-
Lou Shurtleff at (916) 653-5672.

The California Department of For-
estry has produced Guidelines for
Developing and Evaluating Tree
Ordinances (1991).
Contact: CDF, Urban Forestry
Program, P.O. Box 944246, Sacra-
mento, CA 94244-2460.

❝In 1985, American
Forests estimated the
yearly value of a
tree: $73 for air
conditioning, soil
erosion and storm
water control worth
$75, wildlife shelter
worth $75, and air
pollution control
worth $50.
Compounded over a
50 year lifetime, this
totalled $57,152.❜❜

Contact:  Clay Martin, Urban
Forester, City of Irvine, P.O. Box
19575, Irvine, CA 92713, (714)
724-7667 or Tim Kirkham, Senior
Landscape Architect, 1 Civic Cen-
ter Plaza, Irvine, CA 92713,
(714) 724-6336.
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Cooling Our Communities: A
Guidebook on Tree Planting and
Light-Colored Surfacing, by the
EPA and Lawrence Berkeley Labo-
ratories, is an excellent source of
information for local governments
on the benefits, costs and issues in-
volved in tree planting. The guide-
book includes a Comprehensive
Model Energy Conservation Land-
scaping Ordinance that includes
requirements for minimum land-
scape standards and tree
preservation.
Contact: Superintendent of Docu-
ments, P.O. Box 371954, Pitts-
burgh, PA 15250-7954. The Guide-
book is $13 and the ordering num-
ber is S/N 055-000-00371-8.

The National Arbor Day Founda-
tion promotes tree planting through
its Tree City USA program. To be
designated a Tree city, a city must
do the following: 1) appoint a tree
board or establish a tree depart-
ment, 2) adopt a tree ordinance,
3) spend at least $2 per capita
annually on forestry, and 4) issue a
proclamation in observance of
Arbor Day. The Foundation has a
model ordinance and other tree
planting information.

Contact: National Arbor Day
Foundation, 100 Arbor Ave.,
Nebraska City, NE 68410,
(402) 474-5655.

American Forests publishes Urban
Forests, a bimonthly newsletter
available at no cost.
Contact:  American Forests, P.O.
Box 2000, Washington, D.C.,
20013, Phone: (202) 667-3300
Fax: (202) 667-7751.

Based in Los Angeles, but recog-
nized nationally, Tree People helps
to organize volunteer tree planting
programs.
Contact: Tree People, 12601
Mulholland Drive, Beverly Hills,
CA 90210, (310) 399-2277.

The World Forestry Center offers
an introductory and technical
Guide to Community and Urban
Forestry in Washington, Oregon
and California.
Contact: World Forestry Center,
4033 S.W. Canyon Road, Portland,
OR 97221, (503) 228-1367.

The March 1992 issue of Environ-
ment & Development, published
by the American Planning Associa-
tion (APA) includes an informat-
ion-packed article on “Urban
Trees, Air Quality, and Energy
Conservation.”
Contact: APA, 1313 E. 60th St.,
Chicago, IL, 60637,
(312) 955-9100.

Tree People, with Andy & Katie
Lipkis and Jeremy Tarcher, has
published The Simple Act of Plant-
ing a Tree: Healing Your Neighbor-
hood, Your City, and Your World
(1990).

Gary Moll and Stanley Young,
Growing Greener Cities: A Tree
Planting Handbook (1992). ©
RELATED POLICIES

L.2.2 Street Trees
W.1.1 Water Efficient

Landscaping
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1 Gregory McPherson and Charles Sacamano, Southwestern Landscaping That Saves Energy and Water, 1989.
2 Robert E. Coughlin, Diane C. Mendes, and Ann L. Strong, Private Trees and Public Interest Programs for Protecting and Planting Trees in

Metropolitan Areas, Research Report Series No. 10, Dept. of City and Regional Planning, Univ. of Pennsylvania, 1984.
3 EPA, Cooling Our Communities, January 1992 and John Parker, “The Impact of Vegetation on Air Conditioning Consumption,”

Controlling Summer Heat Islands, 1989.
4 California Energy Commission, California Energy Demand: 1991-2011, June 1991, using 1994 projected data for the state’s six largest

utilities.
5 EPA, op. cit., page xviii.
6 Based upon data in Table III of Krause, Florentin, and Jonathan Koomey, Lawrence Berkeley Laboratory, “Unit Costs of Carbon Savings

from Urban Trees, Rural Trees, and Electricity Conservation: A Utility Cost Perspective,” Controlling Summer Heat Islands,
November 1989.

7 “Urban Trees, Air Quality, and Energy Conservation,” Environment & Development,  American  Planning Association, March 1992.
8 “Minimizing Environmental Damage on Construction Sites,” Environment & Development, American Planning

Association, April 1992.
9 Carroylin Threlkel, SMUD, personal communication, July 1992.
10  Assuming 70-440 kWh saved and 9.21 cents per kWh (1990 cost data from California Energy Commission staff).
11  Gary Moll and Sara Ebenreck (editors), Shading Our Cities: A Resource Guide for Urban and Community Forests,

(Washington, D.C.: Island Press), 1989.
12   Moll, Gary, “How Valuable Are Your Trees?” Save Our Urban Trees: Citizen Action Guide, American Forestry

Association, 1988.
13  City of Irvine, Community Development Department, Sustainable Landscaping Guideline  Manual.
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POLICY B.2.1
DESIGNING AN EFFICIENCY PROGRAM
FOR CITY/COUNTY FACILITIES

Statewide, local governments
spend an estimated $1.2 billion
annually to purchase electricity
and natural gas.1 Large amounts of
money also are spent on water. The
potential for saving money by using
energy and water more efficiently
in local government facilities is tre-
mendous, but requires commitment
and organization.

GENERAL PLAN LANGUAGE IDEAS

? The City/County will develop
a comprehensive strategy to re-
duce energy and water con-
sumption in public facilities. The
strategy will include a manage-
ment structure to oversee energy
and water efficiency programs,
quantitative objectives for re-
ductions in energy and water
consumption, specific programs
to achieve objectives (including
regular audits of facilities), a
time schedule for implementa-
tion, identification of responsible
departments, and sources of
funding.

IMPLEMENTATION IDEAS

? Develop a comprehensive
energy and water efficiency
strategy. Appoint an interdepart-
mental task force to develop the
strategy, which should include
specific objectives, implementa-
tion measures, time schedules,
funding sources, and department
responsibility.

Appointing a full-time energy/
water manager may be appropri-
ate in a large jurisdiction. Small-
er jurisdictions may combine
these functions with other re-
sponsibilities, such as facilities
management. With either option,
make sure the person is given
enough support to carry out
objectives in a timely manner.

? Coordinate activities be-
tween departments. Regular
meetings with staff and manage-
ment from each department can
help coordinate activities, solve
problems, establish high visibil-
ity, and maintain commitment to
programs.

? Monitor progress. After effi-
cient equipment or practices are
implemented, monitor energy
and water consumption to track
benefits. Software programs that
account for changes in weather
are available to help track energy
use.

? Inform decision makers of
progress. Energy and water con-
servation programs will save the
city/county money. In order to
maintain a commitment to the
program, council members and
supervisors should be informed

? Assign overall responsibili-
ties to a management-level
employee. One person should
be responsible for overall de-
velopment, management, and
monitoring of the program.

? Provide departments with
information and incentives.
Track energy and water use by
department and/or building (e.g.
each fire station). This may re-
quire submetering. Post results
regularly to maintain awareness
and interest. Provide awards
(monetary or other) to depart-
ments that meet conservation
objectives. Departments could
be charged for their individual
energy and water use, providing
additional incentives for
reduction.

❝The city of San
Diego reduced
energy consumption
by 28% in six years
through regular
audits and retrofit
programs, even
though facility space
increased 22%.❜❜
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? Promote program successes
to local businesses. By demon-
strating cost savings in public
buildings, businesses will be
motivated to implement
programs.

ENERGY SAVINGS

Overall savings will depend upon
the efficiency of current facilities
and equipment. Savings of 25% are
feasible in most communities. In
addition, saving water saves en-
ergy. For example, pumping an
acre-foot of water (325,900 gal-
lons) through the State Water
Project system uses from 1,800 to
2,800 kWh of electricity.2 Treating
wastewater also uses energy —
between 1,000 and 3,000 kWh per
million gallons for most plants.3

The city of San Diego reduced en-
ergy consumption by 28% in six
years through regular audits and
retrofit programs, even though
facility space increased 22%.4 With
over 350 buildings, the city of San
Jose saves an estimated 3.5 million
kWh of electricity and 30,000
therms of natural gas annually
through measures implemented
during the 1980s.5

ENVIRONMENTAL BENEFITS

Any reduction in electricity and
natural gas use will result in fewer
air pollutants entering the atmo-
sphere. For example, using 1,000
kWh of electricity in California
produces about 850 pounds of
CO2.

6 That amount of electricity
could be saved in one year by re-
placing four 75 watt incandescent
light bulbs with compact fluores-
cent lamps.7

Energy efficiency also reduces the
environmental impacts of energy
extraction and generation, includ-
ing mining and transporting fuels

regularly of these savings and
specific implementation
programs.

? Educate employees. Provide
employees with new and useful
information. Encourage em-
ployee involvement in the pro-
gram, through task forces and
suggestion boxes, so that educat-
ional materials are appropriate
and effective.

? Perform regular audits and
retrofit facilities. All facilities
should be audited for energy and
water consumption on a regular
basis. Retrofit buildings with a
package of measures to maxi-
mize efficiency.

? Incorporate energy and
water expenses into purchasing
decisions. While inefficient
equipment may be less expen-
sive to purchase initially, the
utility costs over the lifetime of
the item may be significantly
higher. Lifecycle costing incor-
porates this information into the
procurement process.

? Establish a fund for effi-
ciency improvements. Efficiency
improvements often require up

front capital expenses. These
expenses will eventually be
recovered through lower utility
bills, sometimes within a few
years. A fund could be estab-
lished, initially through bonds,
general funds or other sources,
to provide capital funding for
efficiency projects. All or part of
the savings from utility bills re-
sulting from the projects and
utility rebates can be reinvested
into the fund.

? Speed up project authoriza-
tion. Approving capital expenses
can often be a time consuming
process in local government. In
order to take advantage of dead-
lines for utility incentives and
rebates, this process may need to
be shortened.

? Incorporate efficiency into
new building design. Energy and
water efficiency improvements
are usually less expensive and
more effective when incorpo-
rated into the initial building de-
sign. Require buildings to be at
least 10-20% more efficient than
minimum state standards for en-
ergy efficiency (see Policy B.1.2
Going Beyond State Minimum
Energy Standards).
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350 buildings. Located within the
city’s Office of Environmental
Management, one full-time engin-
eer is devoted to energy efficiency
programs. The goal of the program
is to reduce energy consumption
by 5% over the previous year’s
usage. Buildings are audited every
five years. During the audit, staff
checks all energy-using equipment
for optimum performance levels
and evaluates building structure
and insulation. Based upon the
audit and consultation with depart-
ment heads, staff devises a five-
year Capital Improvement Plan,
prioritizing retrofits based upon the
shortest pay-back periods. The pro-
gram tracks energy with the help of
a computer program. A monitoring
committee of representatives from
each department helps promote
energy awareness among
employees.12

Contact: Nayeem Sheikh, Office of
Environmental Management, City
of San Jose, 777 N. First St., Suite
450, San Jose, CA 95112,
(408) 277-5533.

The goals of the city of San Diego’s
energy program, located within the
General Services Department, are
to conserve natural and fiscal re-
sources by increasing energy effi-
ciency and monitoring energy pur-
chases. The city works with the
local utility to take advantage of
subsidies for retrofit projects.
Twenty-eight percent savings over
the past six years have been realiz-
ed despite increases in facility
space.13

Contact: Jean Molentin, Energy
Analyst, General Services, City of
San Diego, 1970 B Street, M.S.
27B, San Diego, CA 92102,
(619) 525-8532.

RESOURCES

The California Energy Commis-
sion’s Energy Partnership Program
offers cities and counties one-on-
one technical assistance  to im-
prove energy efficiency in their
facilities. The program also offers
training for building system opera-
tions and maintenance staff and a
low-interest loan program for fin-
ancing efficiency projects. To date,
140 cities and counties have par-
ticipated in the Partnership Pro-
gram, with $5.75 million in total
annual energy savings identified to
date.14

Contact: Daryl Mills, Energy Part-
nership Program, California Energy
Commission, 1516 9th Street, MS-
26, Sacramento, CA 95814-5512,
(916) 654-5070.

Loans repaid through energy-cost
savings also are available through
the California Energy Commis-
sion’s Institutional Conservation
Program.
Contact: Virginia Lew, California
Energy Commission, 1516 9th
Street, MS-26, Sacramento, CA
95814-5512, (916) 654-3838.

The California Energy Extension
Service (CEES) is an energy man-
agement action agency within the
California Governor’s Office of
Planning and Research.  CEES
works with small businesses,
school districts and local govern-
ments to develop programs that
promote energy efficiency by pro-
viding direct personal services at
the local level.
Contact: CEES, 1400 Tenth Street,
Sacramento, CA 95814,
(916) 323-4388.

and disposing of utility wastes.8

Water conservation helps to main-
tain fragile wildlife habitats and
avoid construction of new dams
and conveyance systems.

ECONOMICS

Cities and counties can save
money with ongoing energy and
water efficiency programs.  The
California Energy Commission’s
Energy Partnership Program has
identified potential annual energy
savings averaging $40,722 per year
for participating cities and coun-
ties.9 The difference in energy bills
between 1984 and 1990 for the
City of San Diego was over
$7 million, a result of regular
auditing and retrofit programs.10

While many efficiency measures
involve capital expenditures and
staff time, payback periods of five
years or less are common. The city
of San Jose estimates that it saves
$315,000 per year from past con-
servation measures. Plans for im-
provements in six departments in
1991-92 will save over $100,000
per year, with an overall payback
period of only 2.81 years. The
longest estimated payback period
for an individual department is
only 4.44 years.11

Funding sources for efficiency
measures include loans from the
California Energy Commission (See
Resources), utility rebates and
loans, and capital improvement
programs.

PROGRAMS IN OPERATION

The city of San Jose’s Municipal
Facilities Energy Management Pro-
gram is an award-winning program
that identifies, recommends and
monitors the performance of en-
ergy conservation programs in 13
city departments situated in over
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California SAFE-BIDCO offers low
interest loans for energy conserva-
tion programs.
Contact: California SAFE-BIDCO,
1014 2nd Street, 3rd Floor, Sacra-
mento, CA 95814, (800) 343-7233.

Most utilities offer loans and/or re-
bates for the installation of energy-
conserving fixtures and equipment.
The Association of California En-
ergy Officials (ACEO) is an organ-
ization of energy managers and
conservation staff from cities, coun-
ties and other public agencies
throughout the state. In addition to
publishing a quarterly newsletter,
ACEO sponsors conferences, partici-
pates in exhibitions to promote en-
ergy efficiency programs, and pro-
vides a network for energy manag-
ers.

Contact: Jack McKnight, ACEO
Treasurer, City of Inglewood, 1
Manchester Blvd., Inglewood, CA
90301, (301) 412-5444.

The Department of Water
Resources Division of Local Assis-
tance can provide information
about water conservation programs
and offers low-interest loans for
projects that conserve water.
Contact: Dan Otis, DWR Division
of Local Assistance, 1020 Ninth St.,
Sacramento, CA 95814,
(916) 327-1657. ✰
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1 California Energy Commission, Energy Efficiency Programs for Cities, Counties and Schools, Biennial Report to the Legislature on Senate
Bill 880, January 1992, P400-91-030.

2 California Department of Water Resources, Management of the California State Water Project, Bulletin 132-90, September 1990.  Range
calculated using figures from pages 10-11 and page 104, rounded to nearest 100.

3 California Energy Commission, Energy Partnership Program, City/County Wastewater Treatment Plant Energy Study and Telephone Survey,
prepared by HDR Engineering, Inc., May 19, 1989.

4 City of San Diego, General Services Earth News, April 1991.
5 City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.
6 California Energy Commission, 1988 Inventory of California Greenhouse Gas Emissions, October 1988, page A-41.
7 EPRI, Retrofit Lighting Technologies, Cost-Effective Lighting for Commercial Applications, July 1991.  Assumes operating in a hallway

6 days a week for 15 hours per day.
8 U.S. EPA, “Green Lights Pollution Prevention Methodology,” July 1991.
9 California Energy Commission, Energy Efficiency Programs for Cities, Counties and Schools..., op. cit.
10  City of San Diego, op. cit.
11  City of San Jose, op. cit.
12  ACEO, The Energy Network, Winter 1991; City of San Jose, op. cit.; and personal communication with Nayeem

Sheikh, December 1991.
13  ACEO, The Energy Network, Winter 1991; City of San Diego, op. cit.
14  California Energy Commission, Energy Efficiency Programs for Cities, Counties and Schools..., op.cit.
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POLICY B.2.2
EFFICIENT TECHNOLOGIES & PRACTICES
FOR CITY/COUNTY FACILITIES

❝The city of
Inglewood has saved
$200,000 per year as
a result of installing
energy efficient
technologies,
including thermal
energy storage.❜❜

Energy Commission and energy
and water conservation special-
ists to determine the most
effective equipment.

? Improve maintenance. Im-
plement a regular maintenance
schedule. Regular maintenance
of equipment such as heating,
ventilation, and air conditioning
systems can improve efficiency.

? Install a cost-effective en-
ergy management system (EMS).
A computerized energy manage-
ment system monitors energy use
and controls heating, ventilation,
and air conditioning (HVAC)
equipment to maximize effi-
ciency. Analyze the cost-effect-
iveness of various systems before
purchasing one. Not all facilities
are suited to EMSs. Some energy
management systems can be in-
tegrated with other building func-
tions such as security and fire
safety.

? Discourage wasteful prac-
tices. Educate employees about
simple methods to avoid waste,
such as turning off lights.

? Replace inefficient street
lighting. Street lighting usually
represents a sizable portion of a
jurisdiction’s energy use. Con-
sider installing high-pressure
sodium fixtures and photocells
that automatically turn lights on
and off. Use high-pressure sod-
ium or other efficient lighting fix-
tures in public parking lots and
garages as well. Explore the
availability of solar-powered
street lighting.

The potential for saving energy and
water in city and county facilities is
significant.  Energy savings of 10 -
35% are feasible in many build-
ings. Cost savings are likely to be
very attractive. Statewide, local
governments spend an estimated
$1.2 billion annually to purchase
electricity and natural gas.1 In ad-
dition to organizing and setting up
a program to promote efficiency,
some specific technologies and
practices should be considered.

GENERAL PLAN LANGUAGE IDEAS

? The City/County will evalu-
ate the effectiveness of retrofit-
ting all facilities with energy and
water saving devices, including
efficient indoor and outdoor
lighting, improved heating, ven-
tilation and air conditioning
equipment, low flow plumbing
fixtures, and energy and water
efficient landscaping.

? All new City/County facilities
will be built using highly effic-
ient and economical equipment
and design. Lifecycle costing
will be used in major purchasing
and construction decisions.

IMPLEMENTATION IDEAS

? Install/Retrofit buildings
with efficient equipment. Per-
form regular audits and evalua-
tions to identify energy and
water wasting equipment that
should be replaced in existing
buildings. By integrating energy
and water efficiency in the

design of all new buildings, at
least 10% savings will be
realized beyond what is required
under minimum State Building
Energy  Efficiency Standards.
Some specific technologies to
consider appear in the text box
in this section. Consult with the
local utilities, the California

PLANNING GUIDE
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? Use pool covers. Pool covers
are a cost-effective way to re-
duce pool heating needs. Anal-
yze the effectiveness of solar
heating for public pools and in-
stall a system if feasible.

? Install energy and water
efficient landscaping. Planting
shade trees and other landscap-
ing features can reduce heat gain
in the summer. Water efficient
landscaping will save water and
energy along with reducing
maintenance (see Policies B.1.7
Shade Trees and W.1.1 Water
Efficient Landscaping).

? Monitor results. Monitoring
energy and water consumption
helps to identify problems and
measure successes.

ENERGY SAVINGS

Energy savings from retrofit projects
can be worthwhile. A study of over
1700 buildings in the U.S., Can-
ada, and Europe found that the
median energy savings from retro-
fitting office buildings was 23%.
Median savings for all commercial
buildings was 20%. Improved
maintenance practices typically
saved 12%, lighting controls saved
19% and energy management sys-

tems saved 13%. Combining differ-
ent measures raised overall savings
up to 25%.2

The study also found that retrofit
projects do not always achieve
their maximum potential savings
due to improper installation and
calibration, lack of maintenance
and inappropriate usage. The re-
searchers concluded that energy
management must be viewed, not
as an event but rather a process;
one that incorporates both an
understanding of proper building
operation on the part of the facility
manager and the long-term track-
ing of energy performance and spe-
cific indicators of operating
problems.3

ENVIRONMENTAL BENEFITS

Reducing energy consumption,
particularly electricity use during
the peak period, can help improve
air quality by reducing pollutants
from power plants and natural gas
equipment. Generating electricity
for California produces an average
of 0.86 pounds of carbon dioxide
(CO2) per kiloWatt hour.4 The city
of San Jose estimates that energy
efficiency programs already imple-
mented in city facilities reduce an-
nual CO2 emissions by over 2,800
tons as a result of saving over 42
billion Btus of energy.5 Emissions of
“criteria” pollutants carbon mon-
oxide, organic gases, nitrogen ox-
ides, sulfur oxides and particulate
matter also are reduced through
improving energy efficiency.

Reducing energy needs can, in the
long run, also eliminate the need to
build additional power plants and
reduce the environmental impacts
of extracting and transporting fossil
fuels. Reducing water consumption
also can protect valuable wildlife
habitats and fisheries.

ECONOMICS

Local governments can save money
by improving energy and water
efficiency.  Cities and counties par-
ticipating in the California Energy
Commission’s Energy Partnership
Program saved an average of
$40,722 per year.6 The city of
Inglewood has saved $200,000 per
year as a result of installing energy
efficient technologies, including
thermal energy storage.7

Upfront expenditures to install
efficient equipment can usually be
paid back within a short time
through energy savings. A study of
retrofit projects in commercial
buildings (described under “Energy
Savings”) found that the median
payback period for projects in of-
fice buildings was under three
years. Payback times for specific
types of retrofit projects ranged
from 1.1 years for improved main-
tenance to 8.6 years for building
shell improvements. The median
payback time for energy manage-
ment systems (EMS) was over 10
years, partly due to many EMS sys-
tems performing functions unrelat-
ed to energy, thus increasing their
price without improving energy
efficiency.8 In addition, many EMS
systems require extensive rewiring
of the electrical system in existing
buildings.

PROGRAMS IN OPERATION

Many local governments have con-
verted to more efficient street light-
ing. For example, since 1984 the
city of San Diego has converted all
street lights to more efficient fix-
tures. Even though there has been a
25% increase in the number of
street lights, electricity consump-
tion fell nearly 40%, from 26 mil-
lion kWhs to 16 million kWhs.9
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EFFICIENT TECHNOLOGIES

Contact: Energy Department, Gen-
eral Services, City of San Diego,
1970 B Street, M.S. 27B, San
Diego, CA 92102, (619) 525-8532.

The city of Campbell installed
energy efficiency measures at 15 of
its Community Center buildings
with help from the California En-
ergy Commission’s Energy Partner-
ship Program. Outdoor incandes-

cent lights were replaced with high
pressure sodium lamps; incandes-
cent lights in the gym were re-
placed with metal halide lamps;
interior incandescent lights were
replaced with fluorescent fixtures;
occupancy sensors were installed
indoors; photocells were installed
on outdoor lighting; solar heating
and a pool cover were installed at
the swimming pool and slab floor
heating was replaced with forced
air heating systems.

The city also installed an energy
management system to track and
control energy use. Natural gas
consumption fell by more than
50% and energy costs were re-
duced by $28,000 despite the add-
ition of air conditioning in more
buildings. In addition, the city has
received over $10,000 in utility
rebates.
Contact: Brett Stollenderk, City of
Campbell, 1 West Campbell Ave.
Building C31, Campbell, CA
95008, (408) 866-2195.

When the city of Dixon built a new
police facility, energy efficiency
was considered from the begin-
ning. The building was oriented to
minimize heat gain in the summer.
High-efficiency lighting was install-
ed, along with an energy manage-
ment system, occupancy sensors
and low-voltage exterior lighting.
As a result, the city expects to save
about $4,000 per year in energy
costs.
Contact: Chris Stuart, Building
Maintenance Supervisor, City of
Dixon, 600 East A Street, Dixon,
CA 95620, (916) 678-7000.

In 1991 the city of Oxnard install-
ed water conservation devices, in-
cluding low-flow toilets, flush-o-
meter diaphrams, faucet aerators
and showerheads in city buildings.
As a result, the city reduced water
use by 43% over 1989-90, far ex-

Listed below are technologies that may reduce energy and water
consumption in city/county facilities. Not all measures are cost
effective in all situations.  Cost-effectiveness is greatest in new
construction.

Indoor Lighting:
• Efficient fixtures
• Fluorescent reflectors
• Electronic or heater cutout ballasts
• Occupancy sensors
• Dimming controls
• Daylighting
• Delamping

Outdoor Lighting:
• High pressure sodium fixtures
• Photocells

HVAC:
• High efficiency HVAC systems
• Direct digital controls
• Exterior shades on windows
• Shade trees and landscaping
• Solar orientation
• Thermal mass in exterior walls
• Reduce glazing area (while optimizing daylighting)
• Efficient glazing for windows
• Increased building insulation
• Light colored building materials
• Weatherstripping, fixing leaks
• Thermal energy storage

Plumbing:
• Ultra-low flush toilets
• Low-flow showerheads
• Low-flow faucets
• Pipe and water heater insulation
• Leak detection and repair
• Solar water heating
• Pool covers
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ceeding the 15% target, and saved
over $4,000 in six months. The
program will pay for itself in one
year through cost savings.
Contact: Mark Armstrong, Facilities
Maintenance Superintendent, City
of Oxnard, 305 West Third St.,
Oxnard, CA 93030,
(805) 385-8099.

RESOURCES

The California Energy Commiss-
ion’s Energy Partnership Program
offers one-on-one technical assis-
tance for cities and counties to im-
prove energy efficiency in their
facilities. EPP also offers training
for building system operations and
maintenance staff and a low-inter-
est loan program for financing
efficiency projects.
Contact: Daryl Mills, Energy Part-
nership Program, California Energy
Commission, 1516 9th Street, MS-
26, Sacramento, CA 95814-5512,
(916) 654-5070.

Loans repaid through energy cost
savings also are available through
the California Energy Commiss-
ion’s Institutional Conservation
Program.
Contact: Virginia Lew, California
Energy Commission, 1516 9th
Street, MS-26, Sacramento, CA
95814-5512, (916) 654-3838.

The California City-County Street
Light Association (CAL-SLA) pro-
vides information on energy effi-
cient street lights.
Contact: CAL-SLA, P.O. Box, 5783,
Santa Rosa, CA  95402,
(707) 523-4819. ✺

RELATED POLICIES

B.2.1 Designing an Efficiency
Program for City/County
Facilities

B.1.5 Retrofitting Commercial
Buildings

B.1.6 Efficient Lighting
T.2.1 Traffic Signal Timing
T.2.2 Fleet Efficiency
W.1.1 Water Efficient

Landscaping
W.2.1 Efficient Wastewater

Treatment

ENDNOTES:

The Electric Power Research Insti-
tute (EPRI) produces numerous
publications describing various
technologies to improve energy
efficiency.
Contact: EPRI, 3412 Hillview Ave-
nue, P.O. Box 10412, Palo Alto,
CA 94303, (800) 855-2000.

The National Appropriate Technol-
ogy Assistance Service (NATAS)
provides information and technical
assistance.
Contact: NATAS, P.O. Box 2525,
Butte, MT 59702-2525,
(800) 428-2525.

The California Energy Extension
Service (CEES) is an energy man-
agement action agency within the
California Governor’s Office of
Planning and Research.  CEES
works with small businesses,
school districts, and local govern-
ments to develop programs that
promote energy efficiency by pro-
viding direct personal services at
the local level.
Contact: CEES, 1400 Tenth Street,
Sacramento, CA 95814,
(916) 323-4388.

California SAFE-BIDCO offers low
interest loans for energy conserva-
tion programs.
Contact: California SAFE-BIDCO,
1014 2nd Street, 3rd Floor, Sacra-
mento, CA 95814, (800) 343-7233.

1 California Energy Commission, Energy Efficiency Programs for Cities, Counties and Schools, (P400-91-030) January 1992.
2 Greely, Kathleen, Jeffrey Harris, and Ann Hatcher, “Measured Energy Savings and Cost-Effectiveness of Conservation Retrofits in
    Commercial Buildings,” Proceedings - 1990 ACEEE Summer Study on Energy Efficiency in Buildings, 1990.
3 Greely et. al., page 3.106.
4 California Energy Commission, 1988 Inventory of California Greenhouse Gas Emissions, October 1990, page A-41.
5 City of San Jose, Office of Environmental Management, Sustainable City Strategy 1991-1992, March 1991.
6 CEC, Energy Efficiency Programs for Cities, Counties and Schools, op. cit.
7 LGC Reports, February 1991.
8 Greely, et. al., page 3.101-3.102.
9 City of San Diego, General Services Earth News, April 1991.
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INTRODUCTION
WATER USE
PLANNING OPPORTUNITIES

KEY FACTS

? Approximately 33% of the
energy purchased by city
governments in California is
used for pumping water and
23% is used for treating waste-
water.1

? The amount of energy used
to pump water from its origin to
consumers in cities and counties
can be significant. For example,
pumping an acre-foot of water
(325,900 gallons) through the
State Water Project system uses
between 1,800 and 2,800 kWh
of electricity.2

? Five percent of the energy
consumed in California is used
to heat water. This is the eighth
largest end use.3

ENERGY AND WATER USE

Energy and water use are linked in
three ways:

1. Water pumping and purifica-
tion: The amount of energy
used to pump water will de-
pend upon the source (e.g.
surface versus groundwater),
the height the water must be
raised and the distance.

2. Wastewater treatment: Accord-
ing to a California survey, en-
ergy consumption in most
wastewater treatment plants
ranges from 1,000 to 3,000
kWh of electricity per million
gallons (mg) of wastewater
treated.4

3. Water heating:  In an average
home, 35% of the water is
used for dishwashing, faucets,
laundry and bathing water that
is often heated (see figure
"Water Use in a Standard
Home").

Of the water delivered to urban
areas, 63% is used in residences,
30% by commercial and industrial
users and 7% by government ent-
ities.5 The standard California
home uses 140 gallons per person
per day. Of this, almost half is used
for outside landscaping and other
outdoor uses. As shown in the
figure below, toilets represent the
largest single indoor use, followed
by baths/showers, laundry and
faucets.

SAVING ENERGY THROUGH
SAVING WATER: LOCAL GOVERN-
MENT’S ROLE

Conserving water results in energy
savings — in water pumping and
purification, wastewater treatment
and/or water heating. Local govern-
ments can promote water conser-
vation in cooperation with water
agencies. Local government poli-
cies to reduce water consumption
in public and privately-owned
buildings may be adopted in con-
junction with energy efficiency
policies. Programs also can be
adopted to reduce water use in
landscaping. In addition, many
cities and counties serve double
duty as the water supplier and/or
wastewater treatment agency.
There is great potential for energy
savings in these activities.

SOURCE: California Department of Water Resources, Drought Information Center, 1991.

54 %

Outside

46 %

Inside

Dishwasher 3%

Faucets 15%

Laundry 19%

Bath / Shower

Toilets 37%

27%

WATER USE IN A STANDARD HOME
(140 Gallons/ Person/ Day)

INSIDE USES
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The list of water policies included
in the Guide appear on the next
page.  Policies that appear in other
sections of the Guide which also
reduce water-related energy con-
sumption appear in italics. These
policies are a small fraction of what
can be adopted. Several water
agencies and local governments
have endorsed a list of best man-
agement practices for water conser-
vation that can be used as a starting
point for additional local programs
(see Background: Best Management
Practices). A
For additional information contact:

California Department of Water
Resources,
Water Conservation Office
1416 9th Street
Sacramento, CA 95814
(916) 653-9167

46 %

DWR District Offices:

Northern District
P.O. Box 607
Red Bluff, CA 96080
(916) 527-6530

Central District
3251 S Street
Sacramento, CA 95816-7107
(916) 323-4891

San Joaquin District
3374 E. Shields Avenue
Fresno, CA 93726
(209) 445-5262

Southern District
P.O. Box 29068
Glendale, CA 91209-9068
(818) 543-4600

WATER POLICIES

W.1.1 Water Efficient
Landscaping

W.2.1 Efficient Wastewater
Treatment

B.1.1 Enforce Building Energy
Efficiency Standards

B.1.2 Going Beyond State Build-
ing Energy Standards

B.1.4 Retrofitting Residences
B.1.5 Retrofitting Commercial

Buildings
B.2.1 Designing an Efficiency

Program for City/County
Facilities

B.2.2 Efficient Technologies and
Practices for City/County
Facilities
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1 California Energy Commission, Local Assistance Office, as reported in Energy Efficiency Report, October 1990.
2 California Department of Water Resources, Management of the California State Water Project, Bulletin 132-90,

September 1990.  Range calculated using figures from pages 10-11 and page 104, rounded to nearest 100.
3 California Energy Commission, Energy Efficiency Report, October 1990, A5-2 and A5-7.
4 California Energy Commission, Energy Partnership Program, City/County Wastewater Treatment Plant Energy Study

and Telephone Survey, prepared by HDR Engineering, Inc., May 19, 1989.
5 California Department of Water Resources, Drought Information Center, 1416 Ninth Street, Sacramento, CA 95814.

ENDNOTES:
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BACKGROUND
BEST MANAGEMENT
PRACTICES

In 1991, many urban water suppli-
ers, public advocacy organizations
and other interested groups entered
into a “Memorandum of Under-
standing Regarding Urban Water
Conservation in California.”  The
MOU was the result of two years of
negotiation and commits the signa-
tory water suppliers to implement a
list of “best management practices”
(BMPs) for water conservation in
California’s urban areas. The State
Water Resources Control Board
may use the list of BMPs to esti-
mate potential water savings from
urban areas for use in the Bay/
Delta proceedings — a process to
balance urban, agricultural, and
environmental water needs from
the San Francisco Bay and Sacra-
mento-San Joaquin Delta.

The BMPs are intended to reduce
long-term urban water demands.
Other measures are available for
implementation during water short-
ages that would yield additional
savings. In addition, the signatories
recognized that there may be addit-
ional measures to reduce long-term
water needs. For each BMP, the
MOU includes a description, im-
plementation schedule, and as-
sumptions for estimating water
savings.

ADOPTED BEST MANAGEMENT
PRACTICES

1. Interior and exterior water aud-
its and incentive programs for
single-family residential, multi-
family residential, and govern-
mental/institutional customers

2. Plumbing, new and retrofit
a.  Enforcement of water con-

 serving plumbing fixture
 standards, including re-
 quirements for ultra low
 flush toilets in all new
 construction beginning
 January 1, 1992

b. Support of state and fed-
 eral legislation prohibiting
 sale of toilets using more
 than 16 gallons per flush

c.  Plumbing retrofit
 (residential)

3. Distribution system water aud-
its, leak detection and repair

4. Metering with commodity rates
for all new connections and
retrofit of existing connections

5. Large landscape water audits
and incentives

6. Landscape water conservation
requirements for new and ex-
isting commercial, industrial,
institutional, governmental,
and multi-family developments

7. Public information

8. School education

9. Commercial and industrial
water conservation

10. New commercial and indus-
trial water use review

11. Conservation pricing

12. Landscape water conservation
for new and existing single-
family homes

13. Water waste prohibition

14. Water conservation
coordinator

15. Financial incentives

16. Ultra low flush toilet
replacement

POTENTIAL BMPs

1. Rate structures and other eco-
nomic incentives and disincen-
tives to encourage water con-
servation

2. Efficiency standards for water
using appliances and irrigation
devices
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PLANNING GUIDE

ENERGY
AWARE



The MOU established the Calif-
ornia Urban Water Conservation
Council, comprised of one repre-
sentative of each of the signatories,
to monitor implementation and
carry on the process. As of early
1992, over 75 water agencies,
local governments, and organizat-
ions have signed the MOU.

HOW DO THE BEST MANAGE-
MENT PRACTICES RELATE TO THE
GENERAL PLAN AND THE EN-
ERGY-AWARE PLANNING GUIDE?

Local governments can play a key
role in implementation of the
BMPs, which are a starting point
for local governments to integrate
water conservation policies into
their general plans. For example,
general plan policies and ordin-
ances can be adopted that require
retrofitting for ultra low flush toilets
when buildings are sold.
The water-related policies included
in the Guide are just a sampling of

3. Replacement of existing water
using appliances and irrigation
devices (except toilets and
showerheads, which are in-
cluded in adopted BMPs)

4. Retrofit of existing car washes

5. Graywater use

6. Distribution system pressure
regulation

7. Water supplier billing records
broken down by customer
class (e.g. residential, com-
mercial, industrial)

8. Swimming pool and spa con-
servation including covers to
reduce evaporation

9. Restrictions or prohibitions on
devices that use evaporation to
cool exterior spaces

10. Point-of-use water heaters, re-
circulating hot water systems
and hot water pipe insulation

11. Efficiency standards for new
industrial and commercial
processes

what local governments can do to
conserve water. Other sources of
information are listed in the intro-
duction to the water policy section
of theGuide. For more information
about the BMPs, contact the Calif-
ornia Urban Water Conservation
Council, c/o California Urban
Water Agencies, 660 J Street #485,
Sacramento, CA 95814, (916) 552-
2929 or the Committee for Water
Policy Consensus, 1485 Enea
Court, Suite 1330, Concord, CA
94520, (510) 682-6633. §
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POLICY W.1.1 ENERGY-AWARE PLANNING GUIDE

POLICY W.1.1
WATER EFFICIENT LANDSCAPING

Almost half of the water consumed
in the urban areas of California is
used for landscaping.1  In addition
to saving water, water-efficient
landscapes can reduce the amount
of energy used to pump and treat
water and the amount of yard
waste. Components of a water
efficient landscape include: appro-
priate plant selection, limited turf
area, efficient irrigation equipment,
proper grading and soil prepara-
tion, mulch and compost applica-
tion, grouping plants of similar
water needs and good long term
water management and landscape
maintenance practices.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall adopt
a Water Efficient Landscape Or-
dinance, as required by state law
(AB 325, Chapter 1145, 1990).
The ordinance shall be at least
as stringent as the model ordin-
ance adopted by the California
Department of Water Resources.
The ordinance shall require new
and rehabilitated landscaping to
be water-efficient and include
requirements and technical
assistance programs to improve
the water efficiency of existing
landscapes.

? The City/County shall work
with the local water agency to
develop an education and incen-
tive program for businesses and
residents retrofitting existing
landscapes with water efficient
landscapes.

? All new City/County land-
scaping shall be designed to
minimize water use (in accor-

dance with the ordinance) and
maximize energy efficiency.

? The Parks and Public Works
Departments shall develop and
implement a program by [date]
to retrofit existing landscaping
on City/County property to min-
imize water use and maximize
energy efficiency.

IMPLEMENTATION IDEAS

? Adopt a water efficient
landscape ordinance. Approved
by the Legislature in 1990, the
Water Conservation in Land-
scaping Act2 requires local gov-
ernments to adopt a water effic-
ient landscape ordinance by
January 1, 1993, unless the City/

County can demonstrate it is
unnecessary. The California De-
partment of Water Resources
(DWR) adopted a model ordin-
ance in July, 1992. If a city or
county fails to 1) adopt this or-
dinance, 2) adopt some other
ordinance, or 3) make a finding
that they do not need such an
ordinance, the model ordinance
will take effect. A local ordin-
ance could also integrate re-
quirements for energy-efficient
landscaping (Policy B.1.7 Shade
Trees) and fire-retardant land-
scaping.

The model ordinance adopted by
DWR applies to all new and re-
habilitated landscaping for pub-
lic agency projects and private
development projects requiring a
permit and developer-installed
landscaping in residential devel-
opments.3 Landscaping under
2,500 sq. ft. is exempted. Re-
quirements include several pre-
scriptive measures, such as auto-
matic controls on irrigation
equipment and grouping plants
with similar water needs. In ad-
dition, the landscape must be
designed to use no more water
than a “maximum applied water
allowance” calculated based
upon the project location in the

❛❛In addition to
saving water,
water-efficient
landscapes can
reduce the amount
of energy used to
pump and treat
water and the
amount of yard
waste.❜❜
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state. Examples of water allow-
ances based on the formula ap-
pear in the table on the next
page.  The model ordinance also
provides that existing landscap-
ed areas of one acre or more
must have an irrigation effic-
iency audit at least every five
years.

? Enforce the landscape or-
dinance. Without strong enforce-
ment, the benefits of the water
efficient landscape ordinance
will be lost. Enforcement per-
sonnel, such as plan reviewers
and building inspectors, need to
receive training about the ordin-
ance and must be knowledge-
able about low-water landscap-
ing. To help ensure compliance,
offer education programs for
developers, landscape architects,
and landscape installation firms.
Assign or hire a staff person to
coordinate all low-water land-
scaping activities, including
ordinance implementation and
education and incentive pro-
grams.

? Offer incentives and educate
existing residents and business-
es. Built-out communities, in
particular, should concentrate
on encouraging residents and
businesses not to over-water and
to retrofit existing landscapes.
Working with the local water
agency, cities and counties can
offer a wide range of incentives
and education programs, such as
those listed in the text box in this
section.

? Install efficient landscapes at
City/County facilities. Design all
new landscaping around build-
ings, along streets, in traffic med-
ians, in parks, and any other
public place to minimize water
consumption. For example,
lawns are inappropriate for nar-

row spaces in traffic medians
and along streets. Use a low-
water ground cover instead. In
addition to serving as a model
for residents and businesses,
landscapes using native vegeta-
tion can reinforce the character
and heritage of the community.

? Retrofit existing local
government landscapes. A water
audit of parks and other land-
scaped areas will help determine
how to water more efficiently
and how landscapes can be re-
trofitted with more efficient irri-
gation equipment and drought-
tolerant vegetation. Next, de-
velop a plan and schedule to re-
trofit landscapes. For example,
medians can be re-landscaped

when other work is performed
on the street or in conjunction
with new development. Include
retrofit projects in the capital
improvement budget.

? Prohibit homeowners assoc-
iations from requiring front
lawns.

ENERGY SAVINGS

The energy used for pumping water
will depend upon the source (e.g.
surface or groundwater) and the
distance. For example, pumping an
acre-foot of water (325,900 gal-
lons) through the State Water Pro-
ject system uses from 1,800 to
2,800 kWh of electricity.4

• Rebates for replacing inefficient landscaping

• Coupons for low-water plants redeemable at local nurseries

• Demonstration gardens

• Lists of drought-tolerant and native plants

• Plant sales with educational materials

• Lawn-watering guide

• Brochures on low-water landscaping and irrigation

• Classes for landscape architects and designers

• Multi-lingual classes for landscape maintenance personnel

• Displays at nurseries and public places

• Special tags on low-water plants at nurseries

• Presentations to neighborhood groups and garden clubs

• Xeriscape conferences

• Water saver awards

• Water audits for owners of large landscaped areas

SOME MORE IDEAS . . .
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EXAMPLES OF MAXIMUM WATER ALLOWANCES UNDER DWR’S
PROPOSED MODEL ORDINANCE (GALLONS PER YEAR)

Single Family Home Commercial
(Landscaped area) (3,500 sq. ft.) (50,000 sq. ft.)

Eureka (lowest in State) 47,740 682,000
Monterey 62,496 892,800
Truckee 62,843 897,760
San Diego 70,482 1,006,880
San Jose 78,641 1,123,440
Redding 84,717 1,210,240
Los Angeles 86,974 1,242,480
Statewide Average 87,147 1,244,960
Sacramento 90,098 1,287,120
San Bernardino 96,522 1,378,880
Palm Desert 130,374 1,862,480
Blythe (highest in State) 161,274 2,303,920

Landscape water use can be re-
duced by 20-75% by employing a
variety of water conservation tech-
niques.5 If landscaping uses half of
all the water in an urban area (the
state average), overall water use
could decline a maximum of 10-
37%. If the programs adopted
affect half of the landscaped area in
a community, overall water use
could fall by 5-19% — a worth-
while amount.

A study of condominium and town-
house complexes in Marin County
found that traditional landscaping
used from 126 - 216 gallons per
dwelling unit per day. Water con-
serving landscapes at similar com-
plexes used 54% less water for
irrigation and 44% less fuel for
mowing lawns and hauling land-
scape clippings.6

ENVIRONMENTAL BENEFITS

Saving water helps to maintain
fisheries, wetlands and other sensi-
tive ecosystems. Using native plant
species and efficient irrigation can
reduce landscape trimmings and
weeds that may otherwise be truck-
ed to a landfill. The total time of
use of highly-polluting mowing
equipment also is reduced. Lower-
ing water use will reduce air emis-
sions from power plants used to
produce electricity needed to
pump and treat water. Landscapes
using native plants or other plants
appropriate for the site, often re-
quire fewer pesticides, herbicides
and fertilizers, reducing the use
and disposal of potentially hazard-
ous substances that can pollute
groundwater, pose risks to humans
and ecosystems and require major
amounts of energy to manufacture.

ECONOMICS

Reducing water consumption for
landscaping by 20-75% can reduce
public and private water bills if
rates remain the same. In addition,
landscape maintenance costs will
be lower. Xeriscapes may cost
slightly more to design and install;
however cost savings from reduced
maintenance and water will offset
these initial costs.7

When developing the model water
efficient landscape ordinance,
DWR estimated that in many cases
the cost of installing and maintain-
ing a water efficient landscape in
housing projects would not exceed
the cost of installing and maintain-
ing landscapes not subject to the
ordinance. In other cases, the dif-
ference in cost could range from
$500 to $1,000 per project, de-
pending upon the equipment in-
stalled, local review fees and pro-
cedures and rates for local land-
scape professionals.8

The study of condominium and
townhouse complexes in Marin
County found that water costs were
38% lower and labor costs were
49% less in complexes with water
conserving landscapes. Overall
savings were $75 per unit per
year.9

The city of Palm Desert found that
medians with inefficient landscap-
ing cost about three times more to
maintain (30 cents versus 11 cents
per square foot) and seven times
more to water than medians with
native vegetation, proper grading to
reduce runoff, and efficient irriga-
tion. Xeriscape medians also re-
duced pavement deterioration and
accident claims attributed to wet
pavement to new residents and
visitors to the resort community.
The new landscapes are attrac-
tive.10

PROGRAMS IN OPERATION

The city of Palm Desert started its
program to install water efficient
landscapes in traffic medians in
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are defined as requiring high, med-
ium or low water use and are as-
signed water use factors (1.6, 1.0.
and 0.4). These factors are then
multiplied by the amount of area
planted with each type of plant.
The sum must be less than the total
planting area. Turf is not permitted
in areas of 10 feet or less in width,
in medians, nor on slopes greater
than 20%. In addition, subdivisions
with three or more model homes
must install a water conserving
landscape at one of the model
homes to demonstrate to home
buyers the feasibility and aesthetic
qualities of low-water landscaping.
Landscape architects check build-
ing plans and conduct an on-site
inspection to ensure compliance.
Contact: Sheri Nablett or Marty
Hughes, Sacramento County, 906
G St., Suite 510, Sacramento, CA
95814, (916) 440-5278.

Since 1988, the city of Santa
Monica has used a review board to
ensure that landscapes comply
with its water-conserving require-
ments for new commercial and
multi-family residential develop-
ment. There are specific require-
ments for the irrigation system,
plant materials and water decor
(e.g. fountains). For example, turf
areas are limited to 20% of the
total landscaped area and areas
over 1,000 square feet must in-
clude soil moisture sensors and
rain shut-off valves. The city install-
ed xeriscapes at City Hall and the
Civic Auditorium as part of a com-
munity education program. The
program also includes distribution
of publications and a video for
loan.
Contact: Water Conservation Pro-
gram, City of Santa Monica Depart-
ment of General Services, 200
Santa Monica Pier #C, Santa
Monica, CA 90401,
(310) 458-8229.

To reduce water use in parks, the
city of San Diego hired a water
conservation program manager to
develop and implement landscape
water management plans for the
Park and Recreation Department.
The Department has an ongoing
training program consisting of irri-
gation and water management
classes, a quarterly newsletter,
awards for proactive activities, and
an annual water conservation con-
test. Large turf areas are audited
annually and when funding is
available the department updates
irrigation systems. New landscapes
must follow water conserving
guidelines. The Department also
tests new conservation products
and regularly reviews horticultural
practices for water conservation
potential.
Contact: Ruth Miller, City of San
Diego Park and Recreation Depart-
ment, Balboa Park Administration
Building, 2125 Park Blvd., San
Diego, CA 92101, (619) 525-8215.

The North Marin Water District
offers cash rebates for customers
who reduce the amount of turf
around their homes. Owners of
new homes receive $310 if they
limit the amount of lawn to less
than 800 sq. ft. or 20% of the
landscape area, whichever is less.
Owners of existing homes receive
$50 per 100 sq. ft. (up to $310) if
they eliminate turf and replace it
with water conserving plant
materials.
Contact: John Nelson, North Marin
Water District, P.O. Box 146,
Novato, CA 94948,
(415) 897-4133.

RESOURCES

The California Department of
Water Resources (DWR) offers
numerous resources for local gov-
ernments. Funded by the Water
Conservation Bond Law of 1988

1986. Since then about 12 miles of
new and existing medians have
been landscaped using desert-
adapted plants and low-volume
drip emitters for irrigation. Medians
also are graded to contain water in
the median in case the irrigation
system breaks. All medians in new
developments must be water con-
serving. The city also produced an
excellent 32-page book, Landscape
Concepts, subtitled  A Guide to
Creating Lush, Water-Efficient
Landscapes Blending Resort
Themes with Desert Images.
Contact: John Wohlmuth, Environ-
mental Conservation Manager, City
of Palm Desert, 73-510 Fred War-
ing Dr., Palm Desert, CA 92260-
2578, (619) 346-0611.

Several cities in California have
adopted requirements for water-
efficient landscapes in new devel-
opments. In November 1990,
Sacramento County adopted an
ordinance covering new develop-
ments (except single-family homes)
that uses a performance type ap-
proach for plant selection. Plants
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(Proposition 82), DWR offers loans
of up to $100,000 per feasibility
study and up to $5 million per pro-
ject to public agencies for water
conservation.
Contact: Department of Water Re-
sources, Division of Local Assis-
tance, Loans and Grants Program,
P.O. Box 942836, Sacramento, CA
94236-0001, (916) 445-8259.

The Division of Local Assistance at
DWR publishes Water Conserva-
tion News monthly with examples
of water conservation programs
from throughout the state.
Contact: Department of Water Re-
sources, P.O. Box 942836, Sacra-
mento, CA 94326-0001, Attention:
Alice Dyer, editor or call
(916) 327-1653.

The Water Conservation Office at
DWR can offer technical assistance
on urban and agricultural water
conservation. The Office prepared
the Model Water Efficient Land-
scape Ordinance.
Contact: Marsha Prillwitz, DWR
Office of Water Conservation, P.O.
Box 942836, Sacramento, CA
94236, (916) 653-7366.

DWR publishes a Landscape
Water Conservation Guidebook
(Number 8 in a series) and How to
Produce a Lawn Watering Guide
(Number 4).
Contact: DWR, Central Records,
P.O. Box 942836, Sacramento, CA
94236-0001, (916) 445-9371.

The Committee on Water Policy
Consensus (a non-profit educa-
tional organization) developed
municipal landscape guidelines for
adoption by local governments.
The guidelines apply to new land-
scaping over 6,000 square feet,
rehabilitated landscapes over
10,000 square feet, and model
homes.
Contact: CWPC, 1485 Enea Court,
Suite 1330, Concord, CA 94520,
(510) 682-6633.

The Water Education Foundation
publishes Landscape Designs -
Easy and Efficient and Landscape
Design II - Re-do Your Landscape
the Easy and Efficient Way and
many other publications on Calif-
ornia water issues.
Contact: Water Education Founda-
tion, 717 K Street, Suite 517, Sac-
ramento, CA 95814,
(916) 444-6240.

Sunset Magazine publishes reprints
of articles on landscape water con-
servation, including Drought Sur-
vival Guide, Drip Irrigation, The
Unthirsty 100, and Lawn Watering
Guide. A book, Waterwise Garden-
ing and two videos also are
available.
Contact: Sunset Drought Guides,
80 Willow Rd., Menlo Park, CA
94025. (Some water agencies dis-
tribute the article reprints at no
charge to customers.)

The East Bay Municipal Utility
District publishes a brochure on
fire-retardant landscaping that is
also water-efficient, The Fire-
Fighting Landscape.
Contact: EBMUD, P.O. Box 24055,
Oakland, CA 94623,
(510) 287-0590. ✿

RELATED POLICIES

B.1.7 Shade Trees
L.1.6 Diverse and Compact

Housing
R.1.1 Backyard Composting

ENDNOTES:

1 California Department of Water Resources, “Landscape Water Conservation” brochure, June 1987.
2 AB 325, Chapter 1145, California Government Code section 65590 et seq.
3 Cemeteries and registered historic sites are also proposed to be exempt.
4 California Department of Water Resources, Management of the California State Water Project, Bulletin 132-90, September

1990.  Range calculated using figures from pages 10-11 and page 104, rounded to nearest 100.
5 20% figure from Section C of the “Memorandum of Understanding Regarding Urban Water Conservation in California,”

(a.k.a. Best Management Practices) September 1991. 75% figure from Department of Water Resources brochure, “Easy
Ways to Save Water at Home.”

6 Nelson, John Olaf, “Water Conserving Landscapes Show Impressive Savings,” Journal of the American Water Works
Association, March 1987.

7 California Department of Water Resources, “Notice of Proposed Rulemaking: Notice of Proposed Adoption of a
Model Water Efficient Landscape Ordinance to Implement the Water Conservation in Landscaping Act,” 1991.

8 Department of Water Resources, “Notice of Proposed Adoption of a Model Water Efficient Landscape Ordinance to
Implement the Water Conservation in Landscaping Act,” July 1991.

9 Nelson, op. cit.
10  John Wohlmuth, City of Palm Desert, personal communication, November 1991.
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Wastewater treatment can repre-
sent a major portion of total local
government energy consumption:
about 25% in many cities.1 By op-
erating plants efficiently, retrofitting
existing plants and designing effi-
cient new plants, cities and coun-
ties can save energy and money.
Water conservation also will re-
duce the volume of wastewater
flowing to the plant, consequently
reducing energy used in plant
operations.

GENERAL PLAN LANGUAGE IDEAS

? The Public Works Depart-
ment shall undertake regular
audits, implement cost-effective
retrofit measures and perform re-
gular maintenance to reduce en-
ergy use (kWhr/million gallons
processed) by 10% by [date].

? In order to reduce the
amount of wastewater to be
treated, the City/County shall
adopt a water conservation pro-
gram, including requirements
that new buildings include water
conserving fixtures and existing
buildings install water conserv-
ing fixtures upon resale. The ob-
jective will be to reduce waste-
water flow by __% by [year].

IMPLEMENTATION IDEAS

? Perform an energy audit and
implement recommendations.
An audit will identify operational
and facility improvements to re-
duce energy costs. The table on
the next page lists the main en-
ergy consuming activities for
several different treatment

processes and identifies typical
energy saving measures. Include
funds for regular upgrading of
equipment in the capital im-
provement budget.

? Perform routine mainten-
ance. Annual testing of pumps
and motors by trained operators

be considered throughout the de-
sign of any new treatment plant
or expansion of existing plants.
The lifecycle costs of energy effi-
cient technologies can be calcu-
lated to show how such tech-
nologies will save money in the
long run.

? Install a data management
system. A computerized system
that automatically tracks plant
operations can be used to iden-
tify problem areas and fine tune
operations to improve efficiency.

? Implement water conserv-
ation programs. Water conser-
vation programs that target in-
door (non-landscaping) water
use will result in a reduction in
the amount of wastewater that
must be treated. See Policies
B.1.4 Retrofitting Residences,
B.1.5 Retrofitting Commercial
Buildings, and B.1.2 Going Be-
yond State Building Energy
Standards. In addition, Best Man-
agement Practices for water con-
servation, identified by the state,
several water districts, and other
organizations, appear in the
introduction to the Water Pol-
icies section.

❝Orange County
Sanitation Districts
implemented several
efficiency measures
throughout its
system, including
lighting, process and
treatment systems.
These programs save
about $1 million
annually.❜❜

at the plant can detect inefficien-
cies, which can then be repair-
ed. Include the cost of such
maintenance and operator train-
ing in the budget.

? Integrate energy efficiency
into new or expanded plant
design. Energy efficiency should
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WASTEWATER TREATMENT PROCESSES:
MAIN POWER LOADS AND ENERGY SAVING MEASURES7

Process

Activated Sludge

Trickling Filters

Oxidation Ditch

Rotating Biological
Contactor

Biological Nitrification

Activated Lagoons

Stabilization Ponds

Anaerobic Digestion

Main Power Loads

Sludge pumping
Influent/effluent pumping
Blowers for aeration system

Influent/effluent pumping
Recycle pumping

Aeration
Influent/effluent pumping
Sludge pumping

Influent/effluent pumping
Air blowers or rotation motors

Sludge pumping
Influent/effluent pumping
Blowers for aeration system

Aerators
Influent/effluent pumping

Influent/effluent pumping

Mixers
Blowers
Sludge/hot water recirculation

Typical Energy Saving Measures

Efficient motors
Off-peak pumping
Medium or fine bubble diffusers
Dissolved oxygen control for aeration basins

Efficient motors
Off-peak pumping
Variable speed pumping

Efficient motors
Off-peak pumping
Timers
Dissolved oxygen control

Efficient motors
Off-peak pumping

Efficient motors
Off-peak pumping
Medium or fine bubble diffusers
Dissolved oxygen control for aeration basins

Efficient motors
Off-peak operation
Timers
Dissolved oxygen control

Efficient motors
Off-peak pumping

Efficient pumps
Timer controls
Reduced power input for mixing/cogeneration

ENERGY SAVINGS

A California Energy Commission
survey of 16 wastewater treatment
plants in California found that en-
ergy consumption ranged from 342
to 4,100 kWh of electricity per mil-
lion gallons (mg) of wastewater
treated. Most plants used between
1,000 and 3,000 kWh/mg. Major
retrofits can save 10-20% of the

energy consumed and minor retro-
fits and operational changes can
result in savings of about 10%.2

Savings are likely to be from 100 to
600 kWh per million gallons treat-
ed. Nearly all treatment plants can
be improved to some extent.3 Esti-
mated energy savings for various
plant sizes are found in the table
on the next page.  About 75% of
the plants in California are design-

ed to treat five million gallons per
day (mgd) of wastewater or less.4

In a study of 17 treatment plants in
California, the Department of Wa-
ter Resources found that energy use
fell by up to 20% if the amount of
waste water was reduced by 50%.
The savings were due to lower
pumping requirements.5
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ESTIMATED ENERGY AND COST SAVINGS

Plant Volume Assumed
Capacity Treated Annual Energy Audit
(mgd) (mgd) Savings (kWh) Annual Cost Savings Cost

< 1 0.5 18,250 - 109,500 $1,460 - $8,760 $6,500
1-5 2.5 91,250 - 547,500 $7,300 - $43,800 $12,000
5-10 7.5 273,750 - 1,642,500 $21,900 - $131,400 $17,000
10-20 15 547,500 - 3,285,000 $43,800 - $262,800 $25,000
> 20 40 1,460,000 - 8,760,000 $116,800 - $700,000 $35,000

Assumptions:8 1,000 - 3,000 kWh/million gallons treated 10-20% savings $.08/kWh
Plant operates 365 days per year

habitats, maintaining groundwater
supplies and reducing the amount
of energy used to pump water
across great distances, over moun-
tains and through treatment
facilities.

ECONOMICS

The California Energy Commission
survey of 16 California treatment
plants found that plants usually
paid about eight cents per kWh.
Based on the survey information,
estimated annual cost savings ap-
pear in the table below, along with
the cost of an audit. Many mea-
sures will result in a payback in six
months or less.7

PROGRAMS IN OPERATION

The Orange County Sanitation Dis-
tricts implemented several effi-
ciency measures throughout its sys-
tem, including lighting, process
and treatment systems.  Regular
audits often are used to identify in-
efficient pumps that can be replac-
ed. More efficient generators also
have been installed, along with
programs to improve operator
training and maintain equipment.

The districts are installing a data
management system to track en-
ergy use. These programs save
about $1 million annually.  With
the use of digester gas to produce
electricity on site, about $4 million
to $5 million annually will be
saved.
Contact: Robert Ooten, Orange
County Sanitation Districts, P.O.
Box 8127, FountainValley, CA
92728-8127, (714) 962-2411.

RESOURCES

The California Energy Commiss-
ion’s Energy Partnership Program
can provide free energy audits of
wastewater treatment plants and
loans to pay for energy-saving
projects.
Contact: Daryl Mills, Local Assis-
tance Office, California Energy
Commission, 1516 Ninth Street,
MS-26, Sacramento, CA 95814,
(916) 654-4008.

The Water Quality Control Insti-
tute, operated by the State Water
Resources Control Board, provides
training for plant operators. An in-
troductory course in energy con-
servation is offered.

ENVIRONMENTAL BENEFITS

Wastewater treatment plants can
contribute to air pollution emis-
sions in two primary ways:  1) dir-
ect emissions from treatment pro-
cesses, sludge incineration, cogen-
eration, and other on-site process-
es 2) emissions from off-site power
plants generating electricity to
serve the plant. Improving the
energy efficiency of the plant can
reduce emissions both on-site and
off-site.

Reducing water consumption has
numerous environmental benefits,
including improving wildlife
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Contact: Water Quality Control
Institute, 810 W. Los Vallecitos,
Suite A, San Marcos, CA 92069-
1496, (619) 744-4150.

The Electric Power Research Insti-
tute has a wastewater committee
looking at measures to improve en-
ergy efficiency at plants.
Contact: Myron Jones, Manager,
Environment and Energy Manage-
ment, EPRI, P.O. Box 10412, Palo
Alto, CA 94303, (415) 855-2993.

RELATED POLICIES

B.1.2 Going Beyond State
Building Energy
Standards

B.1.4 Retrofitting Residences
B.1.5 Retrofitting Commercial

Buildings
B.2.2 Efficient Technologies and

Practices for City/County
Facilities

                                                                                                                                           ENERGY-AWARE PLANNING GUIDE

1 California Energy Commission, Energy Efficiency Report, October 1990, page 67.
2 California Energy Commission, Energy Partnership Program, City/County Wastewater Treatment Plant Energy Study and Telephone Survey,

prepared by HDR Engineering, Inc., May 19, 1989.
3 ibid.
4 ibid
5 Jimmy S. Koyasako, California Department of Water Resources, Effects of Water Conservation Induced Wastewater

Flow Reduction, prepared under a grant from the U.S. Environmental Protection Agency, EPA-600/2-80-137,
August 1980.

6 Daryl Mills, California Energy Commission, Local Assistance Office, personal communication, December 1991.
7 California Energy Commission, City/County Wastewater Treatment... op. cit.
8   ibid.

ENDNOTES:

The University of Florida, Gaines-
ville, publishes Operations Training
Manual on Energy Efficiency and
Practical Guide to Energy Conser-
vation Measures in Water Quality
Systems, both with extensive tech-
nical information.
Contact: University of Florida,
Gainesville, Training, Research and
Education for Environmental Occu-
pations (TREEO), TREEO Center,
3900 SW 63rd Blvd., Gainesville,
FL 32608, (904) 392-9570. §
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INTRODUCTION
SOLID WASTE REDUCTION &
RECYCLING PLANNING OPPORTUNITIES

KEY FACTS

? Approximately 50 million
tons of solid waste are generated
annually in California.1

? Many products made from
recycled materials can save from
10 to 95% of the energy used in
manufacturing.2

? Local governments can
comply with AB 939 require-

ments, save energy and create
jobs by implementing local solid
waste reduction and recycling
programs.

WHO, WHAT, AND WHERE

Of the solid waste generated in
California, about 55% comes from
residences and 45% is commercial
waste. The largest contributors to
the commercial waste stream are:

Food stores 18%
Eating and

drinking places 13%
Manufacturers 13%
General

merchandise stores 8%
General retail 6%

Paper comprises the largest portion
of the solid waste stream (by
weight), followed by yard wastes,
organic waste and “other” waste.
Breakdowns for the residential and
commercial sectors appear in the
figure titled Composition of Solid
Waste in California.

An estimated 86% of the waste
generated in California is land-
filled, 14% is recycled and less
than 1% is burned. Under AB 939,
this will change (see Background:
AB 939). About 17% of the waste
travelling to landfills is yard waste.
Currently, at least 20% of all news-
papers, corrugated cardboard, high
grade paper, aluminum, ferrous
metals, and non-compostable
organics (including sewage sludge)
is recycled. Over 11% of the mixed
paper is recycled. Less than 1% of
plastics are recycled.

REDUCE, REUSE, AND RECYCLE

Energy is used to manufacture
products that become waste and to
collect and transport solid waste.
Policies that reduce the amount of
waste, increase the reuse of items,
and increase recycling of waste
materials will save energy.

Reducing the amount of waste
generated by not producing it in
the first place is the best way to

PLANNING GUIDE

ENERGY
AWARE

Million Btus
Material per Ton Percent

Aluminum 168.5-281.0 92-96%
Steel 7.8-19.0 47-74%
Steel and Iron 9.2-15.5 63-74%
Lead 5.5-17.4 56-65%
Copper 40.3-94.7 84-95%
Glass (20% recycled) .59 4%
Glass (50% recycled) 1.47 11%
Glass (100% recycled) 2.95 22%
Plastic - polyethylene 96.0 97%
Plastic - polymer — 90-95%
Rubber 22.0-22.1 70-71%
Newspaper (33% recycled) 1.23 23%
Newspaper (100% recycled) 2.42 53%
Paper 14.0-35.5 60-70%
Low grade paper 12.0 70%
High grade paper — 60%
Writing & printing paper 16.4 33%
Corrugated cardboard 6.3-12.2 24%
Paperboard — 10-20%

NOTE: Table compiled from over 20 sources with various methodologies
and categories of materials. Ranges represent findings  from these different
sources.

ENERGY SAVINGS FROM THE RECYCLING OF
SELECTED WASTE MATERIALS3
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eliminate waste and save energy.
Products can be sold with less
packaging and manufacturing
processes can be changed to avoid
waste.

Reusing products and materials in
their original form can save more
energy than recycling because
energy is not used to transform the
materials into new products. Many
materials that would otherwise be
thrown away can be reused by the
owner or someone else with or
without much cleaning or repair.
Examples of materials that can be
reused in homes, businesses or
local government activities include
appliances, furniture, bags, boxes
and other containers, building
materials (doors, windows, bricks,
etc.) scratch paper, clothing and
wood pallets.

Recycling of used materials by
transforming them into new pro-
ducts also can save of energy. The
table on the preceding page shows
the potential savings from the re-
cycling of selected waste materials.
For example, over 90% energy
savings can be realized by using
recycled aluminum rather than
virgin material in can
manufacturing.

IMPLEMENTING LOCAL POLICIES

Local governments can adopt a
wide range of policies to promote
reducing, reusing and recycling to
residents and businesses. Many of
these programs may be included in
a source reduction and recycling
element adopted to comply with
the requirements of AB 939 (see
Background: AB 939), in the gen-
eral plan.

RESIDENTIAL:
6 %

7 %

7 %
35 %

19 %

17 %

1 %

8 %

Paper

Other

Special Waste

Other Organic

Yard Waste

Metals

Glass

Plastic

COMPOSITION OF SOLID WASTE IN
IN CALIFORNIA

6 %

7 %

7 %

19 %

17 %

35 %

1 %

Paper

Other

Special Waste

Other Organic

Yard Waste

Metals

Glass

Plastic

COMMERCIAL:

8 %

"Other Organic" includes such items as food waste, disposable diapers, sewage sludge,
wood-waste, textiles, tires and rubber.  "Other" includes bulky items such as furniture,
ceramics and household hazardous wastes.  "Special Waste" is classified as a slurry of which
the solid constituents are insoluble in water. These wastes contain inorganic solids and are
hazardous.

SOURCE: Disposal Cost Fee Study Final Report, prepared for the CA Integrated Waste Manage-
ment Board by the Tellus Institute, February 15, 1991.
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For additional sources of inform-
ation contact:

California Integrated Waste
Management Board
8800 Cal Center Drive
Sacramento, CA 95826
Local Assistance Branch
(916) 255-2555.

California Department of
Conservation Division of Recycling
Local Government Assistance
Office, 801 K Street, MS-1559
Sacramento, CA 95814
(916) 323-3743 or 323-3508.

Local Government Commission
909 12th Street, Suite 205
Sacramento, CA 95814
(916) 448-1198
Ask for information on recycling
publications and RecycleLink, a
computer bulletin board for Cali-
fornia cities and counties.

Californians Against Waste
926 J Street, Suite 606
Sacramento, CA 95814
(916) 443-8317.
Californians Against Waste (CAW)
is an organization that works on
various solid waste issues, includ-
ing recycling and procurement of
recycled products.

The solid waste and recycling
policies included in the Guide are
listed to the right. ù

SOLID WASTE POLICIES

R.1.1 Backyard Composting
R.1.2 Variable Rates for Garbage

Collection
R.1.3 Zoning for Recycling
R.1.4 Economic Development

and Recycling
R.2.1 Efficient Waste and

Recycling Collection

1  Unless otherwise noted, all data are from California Integrated Waste Management Board, Disposal Cost Fee Study
Final Report, February 15, 1991 (prepared by the Tellus Institute).

2  California Department of Conservation, Division of Recycling, A Review of Energy-Cost Savings from Recycling in
California, July 1988.

3  Powell, Jerry, Resource Conservation Consultants, “A Comparison of the Energy Savings from the Use of Secondary
Materials,” Conservation and Recycling, Volume 6, Number 1/2, 1983.

ENDNOTES:
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BACKGROUND
HOW MUCH WASTE MUST BE
DIVERTED?

Each SRRE must include an imple-
mentation schedule which shows:
1) diversion of 25% of all solid
waste from landfills or transforma-
tion facilities (e.g. incinerators) by
January 1, 1995 through source
reduction, recycling, and compost-
ing activities 2) diversion of 50% of
the solid waste by January 1, 2000,
where feasible.

HOW DO AB 939 REQUIREMENTS
RELATE TO THE ENERGY-AWARE
GUIDE?

Reducing the amount of waste
generated and increasing the
amount of waste that is recycled
reduces energy consumption.  The
Guide includes a number of solid
waste policies that should help
cities and counties reach the AB
939 waste diversion goals.  How-
ever, the policies included in the
Guide are just a sampling of what
local governments can do to re-
duce, reuse, and recycle.  Other
sources of information are listed in
the introduction to the solid waste
reduction and recycling section of
the Guide. c

MANAGEMENT ACT OF 1989 —AB 939

Commonly known as AB 939, the
California Integrated Waste Man-
agement Act of 1989 established
the Integrated Waste Management
Board (IWMB) and placed various
requirements on cities and coun-
ties. In passing AB 939, the Legis-
lature found that in 1988 Califor-
nians disposed of over 2,500
pounds of waste per person, “more
than any other state in the country
and over twice the per-capita rate
of most other industrialized count-
ries.”  Over 90% of this waste was
going to landfills, posing a threat to
groundwater, air quality, and pub-
lic health.  Furthermore, most of
the state’s remaining landfills may
be exhausted by the mid-1990’s.

The Act established the following
hierarchy for waste management:

1. Source reduction

2. Recycling and composting

3. Environmentally safe transfor-
mation (e.g. incineration) and
environmentally safe land dis-
posal, at the discretion of the
city or county.

WHAT ARE LOCAL GOVERN-
MENTS REQUIRED TO DO?

Each city (and counties for unincor-
porated areas) is required to pre-
pare, adopt and submit to the
county a source reduction and re-
cycling element (SRRE) that includ-
es the following components:

•  Waste characterization study

•  Source reduction component

•  Recycling component

•  Composting component

•  Disposal facility capacity
  component

•  Education and public
   information component

•  Funding component

•  Special waste component

•  Integration Component

Cities and counties also are re-
quired to prepare and adopt a
household hazardous waste ele-
ment (HHWE).  An additional task
for counties is to establish a local
task force to coordinate all SRREs,
HHWEs and to produce an Inte-
grated Waste Management Plan for
all of the county.  The county-wide
plan must be revised, if necessary,
every five years.  The first plans are
due 12 or 18 months after regula-
tions are approved by the Office of
Administrative Law.
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POLICY R.1.1 ENERGY-AWARE PLANNING GUIDE

R.1.1
BACKYARD COMPOSTING

Yard wastes comprise about 20%
of the residential waste stream in
California. As a requirement of As-
sembly Bill 939, California local
governments must reduce the
amount of solid waste disposed in
landfills over a January 1990 base-
line 25% by 1995 and 50% by the
year 2000. (See Background: AB
939 in the Introduction to the Solid
Waste Policies section.) Compost-
ing yard wastes in the backyard is
one way to meet the goals of AB
939, save money, reduce energy
use, and improve local air quality.
Less waste picked up at the curb
can mean fewer garbage trucks
travelling to dump sites.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall prov-
ide education and incentive pro-
grams to encourage backyard
composting and mulching. The
objective will be to have __% of
the households participating in
1995 and __% in 2000, as de-
scribed in the Source Reduction
and Recycling Element. If these
objectives are not met, the City/
County shall prohibit the dis-
posal of lawn clippings through
municipal garbage collection.

IMPLEMENTATION IDEAS

? Start a backyard composting
education program. An educa-
tion program can include work-
shops, printed brochures and
pamphlets, individualized in-
struction, demonstration com-
post sites (combined with low-
water demonstration gardens),
presentations to community

groups, displays at community
events, public buildings and
garden supply stores, an infor-
mation hotline, newspaper
features, utility bill inserts and
school programs. To set up a
program, work with the Univer-
sity of California Cooperative
Extension Service, Conservation
Corps, college and university
academic departments (e.g.

❝Composting yard
wastes in the
backyard is one way
to meet the goals of
AB 939, save money,
reduce energy use
and improve local
air quality.❜❜

horticulture, landscape architec-
ture, etc.), garden clubs and
other interested groups. Train
and use volunteers to help staff
programs.

? Provide residents with free
or discounted composting bins
and tools. Bins come in a variety
of types and materials, including
open air wood bins, wood

frames with wire mesh, plastic
open and closed air bins and
rotating drums.

? Require new subdivisions to
provide or offer composting
bins.

? Provide incentives for back-
yard composting.  Variable can
rates — charging more for the
second garbage can encourages
source reduction and recycling,
including backyard composting.

? Promote composting and
mulching to commercial garden-
ers and landowners. While on-
site composting may not be poss-
ible at many commercial sites,
mulching (applying wood chips
and other organic material in a
layer on the soil) can be prac-
ticed just about anywhere to re-
tain moisture, suppress weeds
and protect plants from extreme
temperature changes. Some non-
residential sites, such as golf
courses, college and university
campuses and cemeteries might
be able to compost on-site.

? Compost and mulch green
wastes from city/county land-
scaping. Provide a model for

PLANNING GUIDE

ENERGY
AWARE
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residents and businesses. Com-
posting sites can be located in
parks and public golf courses.

? Prohibit the disposal of lawn
clippings or all green waste in
landfills. Such a ban could be
imposed in conjunction with
backyard composting programs
and curbside pick-up of yard
waste for composting at a central
site.

ENERGY SAVINGS

Backyard composting will reduce
transportation energy needs if gar-
bage routes can be consolidated,
requiring fewer trips to the dump.
An average of 20-30% of resident-
ial waste can be composted.1 In
areas with more single-family
homes and warmer climates, this
percentage may be higher. If one-
third of the households composts
one-half of the compostable waste,
3-5% of the total household waste
will be diverted from the local
landfill. With this reduction, one
out of every 20-30 trips to the land-
fill can be eliminated. The absolute
energy savings would depend upon
how far the landfill is located from
residences.

ENVIRONMENTAL BENEFITS

Composting yard waste can pro-
vide essential nutrients for plants,
retain soil moisture, reduce water
needs, and improve soil texture.
Bagging yard waste for garbage
collection and disposal and subse-
quently purchasing commercially-
produced compost and mulch is
inefficient. Not only is time and
money wasted, but significant NOx
emissions result from the additional
miles that garbage trucks must
travel. Heavy-duty diesel truck ex-
haust contains a significant amount
of nitrogen oxides (NOx), about 15-
30 times as much as the average

car.2 NOx helps form smog and
gives it the reddish-brown color.

Reducing the amount of waste go-
ing to the landfill extends the life of
the facility and delays the siting of
new landfills. Every ton of material
uses about three cubic yards of
landfill space.3

ECONOMICS

Reducing solid waste will directly
reduce waste disposal costs. Fees
to dump non-commercial waste at
California landfills range from $3 to
$30 per ton. Average fees are
$9.97 per ton for publicly operated
landfills and $12.45 per ton for pri-
vately operated landfills.4 If each
resident that participates in a com-
posting program reduces waste
generation by 10-15% (half of the
compostables are composted), 280-
420 pounds of waste is diverted per
year.5 Therefore, for every 1,000
participants, between $420 and
$6,300 would be saved each year
just in tipping fees. With many
landfills closing in California, tip-
ping fees will rise in the future and
savings will increase proportion-
ally.

Collection costs also will decline
with fewer trips to the landfill.  If
the city/county contracts with a pri-
vate firm for garbage collection,
these costs will be accrued to the
city or county only if allowed for in
the collection contract. This should
be  considered when negotiating
new hauling contracts.

Residents save by reducing the
need to purchase garbage bags and
commercially-produced compost
and soil amendments. If residents
pay for garbage collection based
upon the volume of waste picked
up, savings are possible through
backyard composting.

The costs of an education program
primarily will depend upon the
amount of paid staff required and
the education tools used. For ex-
ample, the budget for Alameda
County’s program was about
$160,000 in 1990-91. About half
of the cost was for staff time, in-
cluding a full-time coordinator, a
part-time promotions and outreach
coordinator, four part-time garden
managers, a consultant, and a con-
servation corps work crew to set up
four demonstration gardens. The
program uses volunteers for many
functions. Providing free bins to
residents may cost up to $75 per
household.6 Splitting the cost with
residents and producing bins from
scrap materials such as used pallets
can reduce these costs.

Backyard composting programs
often cost less to implement than
centralized composting programs.
Backyard programs in King County,
WA and the city of Toronto cost
less than $20 per ton of waste
diverted, compared to $50-$60 per
ton for centralized collection,
processing and marketing of resi-
dential yard waste.7
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The Alameda County Home Com-
posting Education Program consists
of four demonstration gardens;
regularly scheduled weekend
work-shops; special workshops for
organizations, schools, neighbor-
hoods or businesses; a “Rotline”
with information on workshops,
activities and how to compost; a
slide show and a mobile display
unit. The display is often set up at
garden centers, fairs and other
events.
Contact: Teresa Eade, Program Co-
ordinator, 7977 Capwell Drive,
Oakland, CA 94621, (510)
635-6275 (leave message).

RESOURCES

Composting Yard Waste is one in a
series of guidebooks on solid waste
and recycling issues produced by
the Local Government Commission
and includes information on back-
yard and large-scale composting.
Contact: LGC, 909 12th Street
Suite 205, Sacramento, CA 95814,
(916) 448-1198.

Ecology Action of Santa Cruz pub-
lishes an attractive and informative
booklet titled The Simple Art of
Home Composting.

PROGRAMS IN OPERATION

The Solid Waste Utility in Seattle,
WA runs a backyard composting
program with two major compo-
nents. First, under the Bin Distribu-
tion Program, all Seattle residents
in single-family homes and up to
four-unit apartments are eligible for
a free composting bin. In the first
year, 6,000 bins were distributed to
residents. Of those who received a
bin, 80% also received home in-
struction from compost trainers.
The city plans to distribute 70,000
bins over seven years. Bins are
made locally from cedar mill
scraps and cost about $20 each.
Second, the popular Master Com-
poster Program trains volunteers to
educate other residents about back-
yard composting. Program costs for
1989-90 were $430,000. The pro-
gram is projected to reduce waste
by 8,100 tons annually by 1995,
about 230 pounds per bin
distributed.8

Contact: Carl Woestendieck, Se-
attle Solid Waste Utility, 710 2nd
Ave, Suite 505, Seattle, WA 98104,
(206) 725-1700.

Contact: Ecology Action of Santa
Cruz, P.O. Box 1188, Santa Cruz,
CA  95061-1188, (408) 476-8088.

The city of San Jose publishes a
leaflet called Guide to Composting,
which describes a good, simple
method of home composting.
Contact: City of San Jose, Parks
and Recreation Dept., 801 North
First Street, Room 460, San Jose,
CA 95110, (408) 277-4567.

BioCycle is a monthly magazine
covering composting and solid
waste issues.
Contact: JG Press, Inc., Box 351,
18 South Seventh Street, Emmaus,
PA 18049.

Harmonious Technologies pro-
duces a newsletter, California’s
Composting, and a book, Backyard
Composting.
Contact: Harmonious Technolo-
gies, 26 North Mentor Ave.,
Pasadena, CA 91106,
(818) 792-2798. .
RELATED POLICIES

R.1.2 Variable Rates for Garbage
Collection

W.1.1 Water Efficient
Landscaping

ST
ATE OF CALIFORNIA

ENERGY COMMISSION

ENDNOTES:

1 California Integrated Waste Management Board, Disposal Cost Fee Study Final Report, February 15, 1991 (prepared by the Tellus
Institute). 19% of the residential waste stream is yard waste and 8% is food waste.

2 Assuming 35-55 mph, using emission factors from CARB, Methodology to Calculate Emission Factors for On-Road Motor Vehicles,
July 1991.

3 California Department of Conservation, “Informative Facts on Waste,” (no date).
4 Integrated Waste Management Board, “Results of the Landfill Gate Fee Survey” (1990).
5 Based upon each household generating 7.6 pounds of garbage per day, from California Waste Management Board,

Garbage Collection and Transportation, 1983.
6 Benton, Craig H., Sound Resource Management Group, Inc., “How to Establish a Home Composting Program,”

1991.
7 Harmonious Technologies, California’s Composting, Volume 2, Summer 1991.
8 “Implementing a Backyard Composting Program,” BioCycle, December 1990 and Local Government Commission,

Recycling: A Local Solution to the Solid Waste Crisis - Composting Yard Waste, September, 1990.
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POLICY R.1.2
VARIABLE RATES FOR
GARBAGE COLLECTION

If garbage collection fees are based
on the volume or weight of garbage
disposed, rather than a flat fee, resi-
dents are given an economic in-
centive to reduce and recycle
waste. Variable rates can help
cities and counties meet the waste
diversion goals mandated in AB
939 (See Background: AB 939 in
the Introduction to the Solid Waste
Policies section).

GENERAL PLAN LANGUAGE IDEAS

? To provide an incentive to
reduce and recycle and to re-
ward residents who already ac-
tively reduce and recycle, resi-
dential garbage collection fees
will be based upon the amount
of garbage collected rather than
a flat fee.

IMPLEMENTATION IDEAS

? Establish variable can rates.
Fees can be based upon volume
or weight. Volume-based rates
are usually easier to implement.
Residents would have the option
to use a smaller can for a reduc-
ed fee. Additionally, residents
can be charged per can. Rates
per container can be uniform or
increasing. For example, the first
can might be $10 per month and
the second can $15 per month.
One method of implementation
is requiring residents to purchase
special bags for garbage disposal
or tags, one of which must ap-
pear on each garbage container.
This method may be more flex-
ible and easier than billing

customers different rates. Bags
usually cost between $1.15 and
$1.85.1 Alternatively, residents
can be charged a flat fee for one
can and have the option of pur-
chasing tags or bags for addit-
ional garbage disposal.

❝By reducing the
amount of garbage
collected at
residences, the
energy used to
transport garbage
also may be reduced
if garbage routes can
be consolidated. This
means fewer trips to
the landfill or transfer
site.❜❜

? Separate garbage fees from
other City/County charges.  To
charge variable rates, garbage
collection fees must be sepa-
rated from other service fees or
tax bills.  (May not be necessary
with a special bag or tag
system).

? Offer additional recycling
services. When variable rates are
implemented, residents should
be given a clear alternative to
paying additional garbage fees.
Establishment or expansion of
curbside recycling service will
provide this alternative. Program
expansion could include collect-
ing additional materials, such as
mixed paper. Providing these
alternatives will also reduce op-
position to new charges.

ENERGY SAVINGS

Implementation of variable can
rates will increase recycling. Man-
ufacturing products from recycled
materials will use less energy than
making the same product from vir-
gin materials. The energy savings
realized by using recycled materi-
als are provided in the Introduction
to the Solid Waste Policies section.
For example, manufacturing alumi-
num products from recycled alumi-
num uses over 90% less en-ergy
than producing the same pro-duct
with virgin materials. Using re-
cycled paper uses 33-70% less
energy, depending upon the grade
of paper.  If residents reduce the
amount of waste they generate,
through buying products with less
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packaging and reusing items, less
energy is used to manufacture
items .

An Illinois survey compared par-
ticipation in recycling in nine com-
munities with volume-based rates
to seven communities with flat
fees. Households paying volume-
based rates recycled 11 pounds
more per month than residents of
communities charging flat fees (43
pounds versus 32 pounds).2 Since
Tomkins County, New York imple-
mented a garbage fee program
based upon weight, over 50% of
the residents claim they recycle
more, 15% compost more and
nearly 40% pay more attention to
product packaging.3

By reducing the amount of garbage
collected at residences, the energy
used to transport garbage also may
be reduced if garbage routes can
be consolidated. This means fewer
trips to the landfill or transfer site.
The average reduction in volume
during the first year of programs
surveyed in the U.S. ranged from
25% to over 50%, with 28% as the

average.4 By reducing the amount
of garbage disposed by 25-50%,
one out of every two to four trips to
the transfer station and landfill can
be eliminated. The amount of fuel
saved would depend upon how far
the transfer station and landfill are
located from residences. Fuel sav-
ings may be partially offset by an
increased need for curbside pickup
of recyclables.

ENVIRONMENTAL BENEFITS

By reducing the volume of garbage
and increasing recycling rates, two
sources of air emissions can be re-
duced: 1) garbage trucks travelling
to landfills and 2) electricity and
other forms of energy used to man-
ufacture products from virgin mat-
erials. If curbside recycling service
expands or is used by more resi-
dents, emissions from these trucks
may increase slightly. However,
the reduction in emissions from
manufacturing products from re-
cycled materials will result.  For
example, recycled paper produces
95% fewer air pollutants.5

Reducing the amount of waste to
landfills extends the life spans of
these facilities thereby reducing the
need to build new landfills on val-
uable land or incinerators that emit
pollutants.

ECONOMICS

Reducing the total amount of solid
waste disposed in landfills also re-
duces costs. In 1988, tipping fees
for non-commercial waste aver-
aged $9.97 per ton at publicly
operated landfills and $12.45 per
ton at privately operated landfills.6

In addition, transportation costs for
garbage collection range from $30
to over $80 per ton in most areas in
California.7 Reducing waste vol-
umes by 25-50% will reduce total
disposal costs considerably. With
many landfills closing in California,
future tipping fees will rise.

If the city/county has contracted
with a private firm for garbage
collection, savings will be accrued
to the city or county only if speci-
fied in the collection contract. This
should be a consideration when
negotiating new hauling contracts.

As with flat fees, variable rates can
be based upon the amount of re-
venue necessary to cover estimated
costs.  There should be no eco-
nomic loss to the city or county.
However, more information will be
necessary to establish appropriate
fees, including the expected re-
duction in waste and participation
rates. Some communities find the
reduction in volume is significantly
more than expected, causing re-
venue shortages. By charging a
base fee to cover fixed costs, in
addition to per bag or can fees to
cover variable costs, this problem
can be avoided.8

ADDRESSING POTENTIAL PROBLEMS11

Illegal dumping in dumpsters:  Install lids and locks on dumpsters.
Provide adequate recycling options. Educate residents about the
benefits of recycling and methods to reduce waste.

Inadequate or uneven revenues:  Charge a base fee to cover fixed
costs of collecting one bag or can per household and recycling
program costs.

Roadside Dumping:  Increase police observation and enforcement.
Most bags of garbage will include the owner’s name and address
somewhere in the contents. Reprimand the party. Publish names of
violators in the local newspaper.

Excessive compaction:  This is a minor problem in existing programs.
Set a weight limit on bags and leave cans or bags that are over the
limit.  Educate residents.



POLICY R.1.2 ENERGY-AWARE PLANNING GUIDE

Residents who reduce and recycle
waste will save money.  House-
holds with elders and small house-
holds often welcome the variable
rates because they are more equi-
table.9 However, additional re-
cycling will happen if the differ-
ence between fees for smaller cans
and larger cans or between one
can and two cans is enough to
make the effort worthwhile. For ex-
ample, in Tomkins County, NY, re-
sidents were charged $.62 for up to
15 pounds and $1.08 for up to 30
pounds. With this difference, just
over half (51%) of the residents
claim they recycle more.10

PROGRAMS IN OPERATION

The city of Seattle started a vari-
able rate system in 1981, revised in
1989. The program requires resid-
ents to use city-issued garbage
cans. There are two rates for col-
lection: a 19-gallon “mini” can is
$11.50 per month and a 32-gallon
can is $14.98 per month. Each
additional 32-gallon can is $14.98
per month. In addition, unanticip-
ated trash can be placed in bags
tied with tags that cost $5. Recycl-
ing service is free. Most residents
(86%) use only one mini can or
one standard can. There are few
problems of illegal dumping. The
amount of waste hauled to landfills
fell 24% between 1988 and 1989.

Contact: Ginny Stevenson, Public
Information Officer, Seattle Solid
Waste Utility, 710 2nd Ave., Suite
505, Seattle, WA 98104,
(206) 684-7688.

The city of El Cerrito offers resi-
dents the option of using a 20 gal-
lon can for $6 per month instead of
$9 per month for a 32 gallon can.
The program was designed to re-
ward active recyclers. About 355
participants, or 4% of the custom-
ers, signed up for the program in
the first nine months.
Contact: Mark Figone, Manager,
East Bay Sanitary, P.O. Box 1316,
El Cerrito, CA 94530.

In April of 1991, the city of San
Jose approved plans to offer resi-
dents a choice of three sizes of gar-
bage containers, each with a differ-
ent rate. At the same time, the city
approved plans to give residents an
additional recycling bin to collect
mixed paper. The plan goes into
effect with a new waste contract in
1993. The city is planning a major
educational effort to coincide with
the new rates.
Contact: Bruce Olsezewski, Center
for the Development of Recycling,
San Jose State University, Depart-
ment of Geography and Environ-
mental Studies, 1 Washington
Square, San Jose, CA 95192-0204.

RESOURCES

U.S. Environmental Protection
Agency, Charging Households for
Waste Collection and Disposal:
The Effects of Weight- or Volume-
Based Pricing on Solid Waste Man-
agement, prepared by P. Kaldjian
(1991). Order for $26 from the Nat-
ional Technical Information Service
(NTIS), 5285 Port Royal Rd.,
Springfield, VA 22161, (703) 487-
4650. Ask for publication number
PB91-111484/WEP.

U.S. EPA, Variable Rates in Solid
Waste: Handbook for Solid Waste
Officials, prepared by Lisa
Skumatz, September 1990. Con-
tact: EPA Publications Department,
(800) 424-9346. ø
RELATED POLICIES

R.1.1 Backyard Composting
R.1.3 Zoning for Recycling

ENDNOTES:

1 Alderden, Jim, “Volume-Based Rates, Dream or Nightmare?” Recycling Today, November 1990.
2 Becker, Jeanne and Marilyn Browning, “Volume-Based Garbage Collection Fees: An Analysis of 10 Illinois Programs,” Resource Recy-

cling, March 1991.
3 Stone, Sarah and Ellen Harrison, “Residents Favor User Fees,” BioCycle, August 1991.
4 Alderden, op cit.
5 California Department of Conservation, “Informative Facts on Waste,” (no date).
6 California Integrated Waste Management Board, “Results of the Landfill Gate Fee Survey,” 1988.
7 Tellus Institute, Disposal Cost Fee Study Final Report, prepared for the California Integrated Waste Management

Board, February 15, 1991, Table 6.5.
8 Alderden, op cit.
9 ibid.
10  Stone, op. cit.
11  Adapted from Becker and Browning, op cit.
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POLICY R.1.3
ZONING FOR RECYCLING

Many local governments are setting
up curbside recycling and yard
waste programs for single family
homes. However, residential re-
cycling is just one step toward
meeting the waste diversion goals
specified under AB 939. Commer-
cial waste usually comprises more
than half of a community’s waste
stream. In order to recycle more
commercial waste, adequate space
and access for recycling is neces-
sary in multi-family housing, com-
mercial, and industrial buildings.
Furthermore, land must be avail-
able for transfer or sorting facilities.
Demolition and construction activi-
ties also present opportunities for
reuse and recycling. Local govern-
ments can adopt planning, zoning
and building requirements that
facilitate recycling in these areas.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall require
space for the separation and stor-
age of recyclables in new and
existing multi-family, commer-
cial and industrial buildings.

? The City/County shall require
all construction and demolition
activities for which a permit is
necessary to separate, recycle,
and/or reuse demolition debris.

? The City/County shall en-
courage all applicants for con-
struction permits to use recycled
and used materials by providing
information on how and where
to obtain such materials. The
City/County shall assess the eco-
nomic, legal, and technical
feasibility of requiring the use of

specific recycled or used mat-
erials in certain types of
construction.

? All demolition activities
undertaken by the City/County,
directly or by contract, shall in-
clude a plan to reuse and re-
cycle demolition debris.

identify potential locations, and
the City/County shall revise the
zoning code as needed.

IMPLEMENTATION IDEAS

? Require space and access for
recycling. Amend the zoning
and/or building code to require
adequate space for recycling and
access to pick up recyclables in
new and/or existing buildings
(See box for details of AB 1327).
In multi-family developments,
this would entail space for
recycling containers near trash
bins or enclosures for residents
to deposit recyclables. A minim-
um number of containers for
different types of waste could be
specified.  Requirements for
commercial and industrial
developments should depend
upon the specific type of land
use and expected waste stream.
Building owners could be
required to submit a site specific
plan. Alternatively, or in addi-
tion, minimum space require-
ments could be developed for
different types and sizes of
businesses. However, require-
ments should be flexible to
meet changing equipment and
collection practices and to
encourage creativity.

❝...producing
aluminum cans from
recycled materials
uses 90% less energy
than manufacturing
cans from virgin
materials.❜❜

? The City/County shall estab-
lish requirements for the use of
recycled and used materials in
construction activities under-
taken by the City/County or its
contractors. This shall include,
for example, the use of asphalt
pavement containing recycled
rubber.

? The City/County shall con-
duct an assessment of the need
for transfer facilities, recycling
centers, and materials recovery
facilities. The assessment shall
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? Require recycling and reuse
in construction and demolition
activities. The City/County
should work with the local
building industry to develop
requirements. Construction and
demolition permit holders could
be required to recycle and reuse
materials, either directly or by
using a recycling company or
waste exchange. The City/
County could conduct an assess-
ment to identify what used and
recycled materials could be used
in construction. As a result of the
study, building permit applicants
could be required to use a cer-
tain type or amount of recycled
or used construction materials.

? Promote reuse and recycling
in construction and demolition.
The California Integrated Waste
Management Board operates a
statewide materials exchange
(CalMAX) that local governments
should promote to local con-
struction and demolition firms.
Local waste exchanges and re-
cycling programs can also be
established or promoted.

? Require reuse and recycling
in City/County construction and
demolition activities. For ex-
ample, require bids for con-
struction and demolition con-
tracts to include the recycling
and reuse of debris and the use
of recycled or used materials.
Concrete from replaced road-
ways could be recycled. Asphalt
can be melted down and reused.
Starting in 1994, asphalt con-
taining recycled rubber will be
required in road projects financ-
ed with federal funds.1

? Zone for recycling facilities.
If large amounts of unseparated
materials are collected by haul-
ers for recycling, a materials
recovery facility (MRF) will be

needed to separate and sort the
materials. By locating a facility
within city/county limits, trans-
portation costs and energy needs
are reduced. The City/County
could conduct a study to assess
the need and potential locations
for a MRF. The zoning code
should then be amended to per-
mit such a facility. The zoning
code should also specifically
allow for recycling drop-off facil-
ities that accept materials from
residents and businesses directly.
These may range from bins in
supermarket parking lots to full-
scale, staffed recycling facilities
that collect a wide range of mat-
erials and are limited to areas
with compatible land uses.

ENERGY SAVINGS AND ENVIRON-
MENTAL BENEFITS

Less energy is used to produce pro-
ducts from recycled material than
virgin material. For example, pro-
ducing aluminum cans from recycl-
ed materials uses 90% less energy
than manufacturing cans from
virgin materials. Savings for other
metals range from about 50-90%.
Producing recycled paper uses
from 23 to 70% less energy, de-

pending upon the grade. (See table
in the Introduction to the Solid
Waste Policies section.)  In addi-
tion to energy savings and the re-
sulting reductions in power plant
emissions, recycling prevents en-
vironmental damage associated
with mining and timber operations
and transporting raw materials.
Construction and demolition (C&D)
debris constitutes a significant per-
centage of a community’s waste
stream. For example, in Los Ange-
les, C&D waste represents 23-46%
of the total waste stream.2 Diverting
a portion of C&D waste through
reuse and recycling could extend
the life of current landfills and de-
lay siting new landfills.

ECONOMICS

The cost of providing recycling
containers and adequate access for
recycling vehicles in new con-
struction should be minimal, if
these criteria are considered in the
early design stages. Local govern-
ment enforcement costs would be
minimal if incorporated into the ex-
isting planning and building review
process and could be recouped
through permit fees.
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Recycling and reusing construction
and demolition debris may reduce
costs because of the high costs of
landfill disposal. However, markets
must exist for the materials. Local
governments can stimulate markets
in a number of ways including pur-
chasing recyclable and used mate-
rials (See Policy R.1.4 Economic
Development and Recycling) and
requiring developers to use recycl-
ed materials. Markets generally
exist or are developing to recycle
concrete, metals, gypsum board
and wood which together comprise
the majority of construction and
demolition waste.3

PROGRAMS IN OPERATION

The city of Sacramento recently
amended its zoning ordinance to
require sufficient enclosure/recep-
tacle space for recycling in new
and existing multi-family buildings
with five or more units and com-
mercial, industrial, and public/
quasi-public buildings. Existing
development must comply within
two years of notification. Develop-
ers and building owners must sub-
mit a “Statement of Recycling In-
formation” that includes a site plan
and identifies the location of recep-
tacles, frequency of collection and
who is responsible for collection.
The statement also must include a
construction plan to specify any
recycled materials to be used in the
proposed development and a
demolition plan that specifies any
proposed recycling of building
material.

The Sacramento ordinance speci-
fies the volume of containers nec-
essary for different land uses. For
example, one cubic yard is requir-
ed for every 16 units in a multi-
family development. Offices must
provide one cubic yard per 40,000
square feet of space. Restaurants

must provide one cubic yard per
5,000 sq. ft., with a minimum of a
90 gallon container. The ordinance
includes a list of suggested materi-
als to recycle for each land use and
design requirements for recycling
enclosures.
Contact: Carol Shearly, Assistant
Planner, City of Sacramento, Plan-
ning and Development Depart-
ment, 1231 I Street, Room 300,
Sacramento, CA 95814-2998,
(916) 449-5604.

The California Materials Exchange
(CalMAX) is a program offered by
the California Integrated Waste
Management Board to facilitate the
exchange of surplus and used mat-
erials. Listings for materials avail-
able and wanted currently appear
in a bimonthly catalog and will be
available on a computer bulletin
board in the near future.
Contact:  For information on how
your local government might pro-
mote CalMAX, contact the CalMAX
c/o Local Government Commiss-
ion, 909 12th Street, Suite 205,
Sacramento, CA 95814,
(916) 448-1198. To receive a
catalog or place a listing in the
catalog, phone: (800) 553-2962.

RESOURCES

The Local Government Commiss-
ion publishes a series of guide-
books for local governments, Re-
cycling: A Local Solution to the
Solid Waste Crisis. One guidebook
in the series, Local Government
Planning for Recycling in Com-
mercial and Multifamily Buildings,
includes examples of programs and
model ordinances.
Contact: Local Government Com-
mission, Publications Department,
909 12th Street Suite 205, Sacra-
mento, CA 95814,
(916) 448-1998.

The California Department of
Conservation, Division of Re-
cycling produced a Model Zoning
Ordinance for Recycling Centers.
Contact: Department of Conservat-
ion, Local Government Assistance
Office, 801 K Street, MS-1559,
Sacramento, CA 95814,
(916) 323-3508.

The city of Davis requires new and
existing apartment complexes of
ten or more units to include recycl-
ing collection sites. The owner
must submit a site plan showing
the location of existing trash enclo-
sures/dumpsters and the proposed
locations for recycling carts. The
plan must include three carts with-
in or next to each trash enclosure.
The city sends a copy of the prop-
erly completed plan to a private
hauler, who arranges for a site visit
and provides the carts at no cost.
Contact: Diane Makley, Recycling
Coordinator, City of Davis, 23
Russell Blvd., Davis, CA 95616,
(916) 756-3749.

❝Commercial waste
usually comprises
more than half of a
community's waste
stream.❜❜
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1 Intermodal Surface Transportation Efficiency Act of 1991 (H.R. 2950), Section 1038.
2 “Recovery of Construction & Demolition Waste Can Divert 10-15% of Waste from L.A. Landfills,” A Preliminary

Study by Joan Cory, June 1991.
3 “Recovery of Construction & Demolition Waste...,” op. cit.
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The San Diego Association of
Governments (SANDAG) devel-
oped Recycling Guidelines: Retro-
fitting Commercial/Industrial/In-
stitutional Facilities for the Collect-
ion & Storage of Recyclable Materi-
als. The report establishes specific
retrofit guidelines for use by local
governments and commercial
building owners and operators.
Contact: Steve Sachs, SANDAG,
401 B Street Suite 800, San Diego,
CA 92101, (619) 595-5300.

The California Integrated Waste
Management Board can provide
further information about the re-
quirements and implementation of
AB 939 and AB 1327.
Contact: Local Assistance Branch,
California Integrated Waste Man-
agement Board, 8800 Cal Center
Drive, Sacramento, CA  95826,
(916) 255-2555. Ω

RELATED POLICIES

R.1.4 Economic Development
and Recycling

R.1.2 Variable Rates for Garbage
Collection

AB 1327 - ADEQUATE AREA FOR COLLECTING
AND LOADING RECYCLABLES

In accordance with the California Solid Waste Reuse and Recy-
cling Access Act of 1991 (part of AB 1327), the California Inte-
grated Waste Management Board will develop a model ordinance
which specifies adequate areas for collecting and loading recy-
clable materials in development projects.  According to the Act, a
development project is any project for which a building permit
will be required for a commercial, industrial, or institutional
building, marina, or residential building having five or more living
units, where solid waste is collected and loaded and any residen-
tial projects where solid waste is collected and loaded in a loca-
tion having five or more units; or in any new public facility where
solid waste is collected and loaded and in any improvements for
areas of a public facility used for collecting and loading solid
waste.

The model ordinance will be available by March 1, 1993.  If, by
September 7, 1993, a local agency has not adopted its own ordi-
nance, the model ordinance shall take effect and shall be en-
forced by the local agency and have the same force and effect as
if adopted by the local agency as an ordinance.
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POLICY R.1.4
ECONOMIC DEVELOPMENT
AND RECYCLING

As a result of the goals for reducing
waste disposal mandated in AB
939, California cities and counties
will collect large volumes of mate-
rials for recycling. But simply col-
lecting the materials is not enough.
Adequate markets must exist so
that local governments can sell the
materials they collect, and there
must be a consumer demand for
new products made from the
materials.

The need to “close the loop” in
recycling by creating these markets
presents local governments with a
tremendous economic develop-
ment opportunity. If businesses that
process and use recycled materials
locate in the community, local
governments succeed at merging
economic and environmental
goals. The energy used to transport
commodities to markets in other
states or countries is saved.

GENERAL PLAN LANGUAGE IDEAS

? The City/County shall facil-
itate the establishment and re-
tention of reuse and recycling
businesses by providing appro-
priate zoning, technical assis-
tance, and incentives. This in-
cludes businesses that 1) use
post-consumer materials to man-
ufacture products, 2) process
recyclable materials for use by
other businesses, and 3) sell
used and refurbished items.

? The Economic Development
and Solid Waste Management
departments shall coordinate

activities to locate new and re-
tain existing reuse and recycling
businesses in the community.

? The City/County shall de-
velop an economic development
plan for reuse and recycling by
[date]. The plan will be incorpo-
rated into the Overall Economic
Development Plan (OEDP).

❝If businesses that
process and use
recycled materials
locate in the
community, local
governments succeed
at merging economic
and environmental
goals.❜❜

? It shall be the policy of the
City/County to purchase prod-
ucts that: 1) are made from re-
cycled materials 2) can be re-
cycled 3) have a minimum
amount of packaging. By [date]
the Council/Board shall adopt an
ordinance establishing specific
procurement standards and pre-

ferences for products that are
recycled, recyclable, and have
minimal packaging. Additional
preference will be given to pro-
ducts produced locally.

IMPLEMENTATION IDEAS

? Coordinate Economic
Development and Solid Waste
departments' activities. Hold
regular meetings between staff to
exchange and implement ideas
on how each department’s goals
can be integrated. Consider hir-
ing an economic and market de-
velopment specialist for the Solid
Waste Department to maintain
the liaison activities. Consider
forming a task force to address
these issues.

? Develop an economic de-
velopment plan for reuse and
recycling. The plan should be
incorporated into the OEDP. A
first step is to analyze the local
supply of recycled materials and
existing businesses. The plan
should include detailed steps
that local government depart-
ments will take to encourage
new reuse and recycling busi-
nesses that will use locally-
collected materials.

PLANNING GUIDE
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? Encourage and facilitate
start up of new reuse and re-
cycling businesses. The Solid
Waste and Economic Develop-
ment departments should make
it known that they will work
with reuse and recycling busi-
nesses with economic develop-
ment potential. Hold workshops,
distribute brochures and provide
information on how to start a
new reuse and recycling busi-
ness in the city. Provide entre-
preneurs with contacts to aide in
the start up process. Cooperate
on state and federal grant
applications.

? Provide incentives. Tax in-
centives, low-interest loans,
bond financing, redevelopment
funds, reduced business license
fees, Community Development
Block Grants or loans and other
economic incentives could be
offered to establish new busi-
nesses. Provide for infrastructure
expansion to serve recycling
businesses.  Work with neigh-
borhood groups so the project
provides jobs, business opportu-
nities and other benefits to the
surrounding community.

? Use zoning to encourage
new recycling businesses. Revise
the zoning code to allow recycl-
ing businesses, particularly in
new or existing redevelopment
areas and industrial parks. Allow
reuse and rental shops (a form of
reuse) in shopping centers and
other prominent locations. Pro-
vide streamlined processing and
eliminate or reduce application
and development fees for reuse
and recycling businesses.

? Support existing recycling
businesses. Use the tools already
discussed to maintain and/or ex-
pand existing reuse and recycl-
ing businesses and to re-tool
manufacturing operations for
recycled feedstocks. Make sure
that new local codes or require-
ments do not pose problems to
reuse and recycling businesses.
Include reuse businesses in city/
county programs to collect bulk
wastes, such as spring clean-up
days.

? Include reuse and recycling
in redevelopment plans. Many
of these implementation ideas
can be incorporated into re-
development plans, along with
requirements that the new bus-
inesses hire workers from the
neighborhood.

? Provide recycled materials
to local reuse and recycling bus-
inesses. Require that materials
collected through residential
curbside recycling programs and
other city/county recycling pro-
grams be offered to local recycl-
ing processors and industries
first.

? Cooperate regionally. For
large or expensive operations,
work with surrounding local
governments to attract and main-
tain businesses. Institute regional
agreements to guarantee a
steady and large supply of re-
cycled feedstock for local manu-
facturers.

? Adopt a procurement policy
or ordinance. Increasing the de-
mand for recycled products can
translate into increased local
manufacturing, business start-
ups and business expansion.
Local governments can adopt
policies (administratively or
through ordinance) that give
price preferences to products
that are recycled, recyclable, or
made with minimal packaging or
require that a certain percentage
(up to 100%) of certain products
purchased, such as paper, meet
these requirements. Additional
preferences and requirements for
locally produced products will
promote local economic devel-
opment and reduce distances
that goods must be transported.
Combine forces with neighbor-
ing jurisdictions to cooperatively
purchase such products in larger
volume to reduce prices. Review
and, if necessary, change pur-
chasing specifications so that
they do not inadvertently dis-
criminate against recycled  pro-
ducts.  Publicize the city/county
“buy recycled” programs to local
businesses.
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ENERGY SAVINGS AND ENVIRON-
MENTAL BENEFITS

Promoting local recycling business-
es reduces energy in two ways:
1) less energy is used to produce
products from recycled material
than virgin material 2) producing
goods locally reduces transport
energy. For example, producing
aluminum cans from recycled mate-
rials uses 90% less energy than
manufacturing cans from virgin
materials. Savings for other metals
range from about 50-90%. Produc-
ing recycled paper uses from 23 to
70% less energy, depending upon
the grade. (See the Introduction to
the Solid Waste Policies section.)
In addition to energy savings and
concurrent reductions in power
plant emissions, recycling prevents
environmental damage associated
with mining and timber operations
and transporting raw materials.

Currently, materials often are trans-
ported for recycling to other states,
countries and overseas.  While such
operations may be economically
feasible at this time, they require
large amounts of energy and are de-
pendent upon low energy prices for
their cost effectiveness. Local re-
cycling businesses will use less
energy for transportation and pro-
duce  fewer vehicle emissions.

ECONOMICS

Locating new and maintaining ex-
isting reuse and recycling business-
es in the community will increase
the tax base and provide new jobs
for the local economy. For exam-
ple, since 1986 at least 35 recycl-
ing-related businesses have opened
or expanded in the Philadelphia
area, employing about 665 work-
ers.1 Local governments can provide
extra incentives to businesses that
employ neighborhood, disadvan-
taged and handicapped workers.

PROGRAMS IN OPERATION

The city of Los Angeles produced a
workshop and video, “Recycling
Means Business,” that helps entre-
preneurs negotiate through the
city’s maze of requirements. The
Integrated Solid Waste Manage-
ment Office also produced a man-
ual on governmental resources and
provides one-on-one counseling for
business people.

The city of San Jose negotiated
changes in the solid waste disposal
contracts to reduce operating costs
for reuse businesses, such as Good-
will Industries and the Salvation
Army. These organizations collect
large volumes of used goods for
resale. However, items that do not
sell must be disposed of, adding
costs which cut into their program
funds. The city has the power to
exempt nonprofit reuse organizat-
ions from special state fees collect-
ed at the time of disposal. San Jose
also introduces reuse entrepreneurs
to business groups and produced a
video promoting donations to reuse
programs. The city has a compre-
hensive market development strat-
egy that includes contingency plan-
ning, promoting state and federal
legislation, economic develop-
ment, and procurement.
Contact: Ann Schneider, Office of
Environmental Management, 777
N. First St., Suite 450, San Jose, CA
95112, (408) 277-5533.

In an effort to close the recycling
loop, the city of Seattle purchases
composting bins (distributed to re-
sidents) made from recycled plastic
collected throughout the city. Init-
ially, the bins are manufactured
outside of Seattle, but the city plans
to contract with a local manufact-
urer to produce the bins by the end
of 1992.
Contact: Carl Woestendiek, Waste
Reduction Planner, Seattle Solid
Waste Utility, 710 Second Ave.,
Suite 505, Seattle, WA 98104,
(206) 684-4684.

San Diego County, through the
Public Works Department, has re-
commended changes to the zoning
ordinance to give flexibility to the
location of recycling enterprises.
The county proposed clear defini-
tions of recycling facilities and
eased the location of certain busi-
nesses, such as composting.  Con-

Contact: City of LA, Integrated
Solid Waste Management, 200 N.
Spring Street, #365, Los Angeles,
CA 90012, (213) 237-1444.

❝Compared to virgin
paper, the
manufacture of a ton
of recycled paper
saves 17 trees, 4,100
kilowatt-hours of
electricity, and 7,000
gallons of water, and
produces 61 pounds
less of air-pollutants.
V.P., Information
Services Conservatree
Paper Company❜❜
— David Assman
V.P., Information Services
Conservatree Paper Com-
pany
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tact: Rick Anthony, Department of
Public Works, 5555 Overland
Ave., San Diego, CA 92123, (619)
694-2178.

The Boston Industrial Development
Authority issued tax-free industrial
development bonds to Patriot
Paper so that the company could
open operations in a vacant mill.
The Authority stipulated that the
products manufactured by the
company contain 65% post-con-
sumer recycled materials. Patriot
Paper opened in September 1990
and uses no virgin materials. About
200 jobs were created directly,
with twice that many in spin-off
jobs such as trucking and local
services.
Contact: Mark E. Baisch, Patriot
Paper Corporation, 892 River
Street, Hyde Park, MA 02136,
(617) 361-3500.

RESOURCES

The Local Government Comm-
ission offers several useful publica-
tions. Capturing the Local Econom-
ic Benefits of Recycling is a two-
part series that includes a Policy-
makers’ Summary and Strategy
Manual with over 40 case studies
of local programs which use re-
cycling for local economic devel-
opment. Local Government Pro-
curement and Market Development
includes a model procurement or-
dinance and information on buying
recycled products.
Contact: Local Government Com-
mission, Publications Department,
909 12th Street Suite 205, Sacra-
mento, CA 95814, (916) 448-1198.

Gainer & Associates developed a
model for communities interested
in the development of waste enter-
prises that emphasizes the partici-
pation of local government, eco-
nomic development commissions,
and business groups.

Contact: Margaret Gainer, Gainer
& Associates, 863 H Street, Suite A,
Arcata, CA 95521, (707) 822-4448.

The California Integrated Waste
Management Board offers two pro-
grams. The Recycling Market De-
velopment Zone Program provides
low interest loans and financing,
marketing and technical assistance
to companies doing business with-
in a Recycling Zone. Zones are de-
signated in a competitive process
based upon applications submitted
by the local governments.
Contact: IWMB, Industrial Devel-
opment Section, 8800 Cal Center
Drive, Sacramento, CA 95826,
(916) 255-2396.

The Board’s Recycling Investment
Tax Credit Program provides finan-
cial incentives to manufacturers to
purchase equipment that consumes
waste materials generated in state
and produces finished recycled
products, components of finished
products, or reprocessed materials.
Contact: IWMB, Recycling Invest-
ment Tax Credit Section, 8800 Cal
Center Drive, Sacramento, CA
95826, (916) 255-2388.

The California Pollution Control
Financing Authority provides tax-
exempt loans to small businesses
for acquisition, construction or in-
stallation of qualified pollution
control, waste disposal, and re-
source recovery facilities.
Contact: Keith Seegmiller, CPCFA,
Small Business Pollution Control
Tax Exempt Bond Financing Pro-
gram, 915 Capitol Mall, Room 466,
Sacramento, CA 95814,
(916) 654-5610.

The California Department of Con-
servation, Division of Recycling,
has several programs to assist re-
cycling businesses. The Grants
Assistance program assists in lo-
cating and applying for federal and
foundation grant funds for busin-
esses which manufacture using
postconsumer and secondary
materials as feedstock.
Contact: Chuck Seidler, Depart-
ment of Conservation, Division of
Recycling, 801 K Street, 18th floor,
MS-55, Sacramento, CA 95814,
(916) 327-7078.

The Recycled Products Unit pro-
vides regional supply information
on postconsumer materials avail-
able in California.
Contact: Dana Hayes, Department
of Conservation, Division of Re-
cycling, P.O. Box 510485, Sacra-
mento, CA 94245, (916) 327-2760.
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Contact: Iona Krake, Department
of Commerce, 801 K Street, Suite
1700, Sacramento, CA 95814,
(916) 324-8211.

Californians Against Waste (CAW)
is an organization that concentrates
on various solid waste issues, in-
cluding economic development.
Contact: CAW, 926 J Street, Suite
606, Sacramento, CA 95814,
(916) 443-8317.

The Market Development Payment
Program disperses payments to
manufacturers of products using
postconsumer glass and plastic
beverage containers as feedstock.
Contact: Bill Armstrong,
(916) 323-5778.

The California Department of
Commerce operates the California
Enterprise Zone Program.  Com-
panies locating or expanding in a
designated Enterprise Zone can
utilize incentives and marketing
assistance programs.

Conservatree Paper Company
publishes information packets on
numerous issues relating to recy-
cling of paper, including the disad-
vantage of incineration and ex-
panding the use of recycled paper
products.
Contact: David Assman, Conser-
vatree Paper Company, San Fran-
cisco, CA, (415) 433-1000. ≈

RELATED POLICIES

R.1.3 Zoning for Recycling

1 Erlanger, Sandra, “Recycling Boosts Tax Revenues,” Recycling Today, November 1991.
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POLICY R.2.1
EFFICIENT WASTE COLLECTION &
RECYCLING
COLLECTION

Many California communities offer
curbside pickup of recyclable mat-
erials. Virtually all communities
also have curbside garbage pick-
up.  Opportunities exist to improve
the efficiency and reduce the costs
of these collection services.

GENERAL PLAN LANGUAGE IDEAS

? The City/County will operate
solid waste and recycling col-
lection services efficiently — re-
duce energy consumption and
costs while maintaining a high
level of service and participa-
tion. Within one year, the [de-
partment with solid waste re-
sponsibilities] shall analyze
measures to improve the energy
efficiency of recycling and trash
collection and implement feas-
ible and effective measures.

IMPLEMENTATION PROGRAMS

? Co-collection of trash and
recyclables. Instead of using two
trucks — one for trash and one
for recycling — and perhaps
even a third for yard waste,
many communities are experi-
menting with co-collection of
trash and recyclables. Several
options are being tested. Some
garbage trucks are now available
with separate compartments for
recyclable materials. In some
communities that are testing co-
collection, residents put recycl-
ables in special bags (often blue
and thicker than normal), which
are included in the same truck as
garbage. The mixed loads are

usually compacted. The mixture
of trash and other recyclables
prevents significant glass break-
age during compaction, which
could contaminate other recycl-
ables. Bags are then separated at
a transfer station or materials re-
covery facility (MRF).

❝Air emissions would
be cut when vehicle
miles travelled (VMT)
are decreased, idling
times are reduced or
fewer stops are
made.❜❜

? Minimize recycling stops.
Collection efficiency is influenc-
ed by a number of factors, in-
cluding the number and length
of stops. If residents put recycl-
ing containers out only when
they are full, and place contain-
ers near their neighbor’s, the
number and total length of stops
can be reduced. Educational
materials can encourage such
behavior.

PLANNING GUIDE

ENERGY
AWARE

? Transfer stations. In many
communities, the distance be-
tween homes and the landfill is
increasing. Locating a transfer
station between homes and the
landfill can reduce total miles
travelled by garbage trucks. At
the station, the waste is pro-
cessed to obtain the maximum
diversion of recyclables. The
garbage is transferred to larger
trucks which more efficiently
transport the material to the dis-
posal facility.

? Commingling recyclables. In
most curbside recycling pro-
grams residents separate materi-
als (cans, bottles, newspaper,
mixed paper etc.) into different
containers. Another option is to
place all recyclable materials in
one container or separate only
paper from recyclable contain-
ers. By reducing the number of
recycling bins to be picked up at
the curb, idling times are shorter.
In addition, trucks may be used
more efficiently and can serve
longer routes before unloading.
Commingling, in contrast to pre-
sorted recycling, reduces the
probability that one compart-
ment will fill up and the truck
will need to unload even though
other compartments are less than
full.
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These vehicles may be more
efficient and will reduce vehicle
emissions.

? Design efficient routes.
Routes should minimize travel
distances. Locating the process-
ing site in a central location can
reduce route distances.

IMPLEMENTATION ISSUES

All of the conserving strategies al-
ready discussed have advantages
and disadvantages, highlighted in
the table below. When reviewing

any of these options, the city/county
should consider what will comple-
ment and improve upon the existing
system. Factors to consider include
the density of the area served and
the capabilities of the hauler. For
example, co-collection may work
well in a sparsely populated area
where garbage trucks do not fill up
quickly and purchasing recycling
trucks would pose an overwhelming
expense. If recycling trucks already
are in operation, switching to co-
collection may not be wise. Also,
consider how the collection method
will affect the amount and quality of

ADVANTAGES AND DISADVANTAGES OF EFFICIENT
COLLECTION METHODS

Not commercially proven

Requires transfer station or
materials recovery facility (MRF)

Requires special bags or specially
designed trucks

May reduce participation if special
bags must be purchased

Some loss of recyclables due to glass breakage

Marketing materials may be more difficult

Siting can be difficult

At least one survey shows that source
separation results in greater waste diversion5

Contamination is hidden and may be more
prevalent, which lowers market value

Requires MRF, which uses energy,
and increases processing costs

Advantages Disadvantages

Co-Collection Eliminates need to purchase
additional recycling trucks

Can make recycling pick up  in
sparsely populated areas economically
feasible

Can reduce personnel costs

Transfer Station Reduces miles travelled

Should reduce overall costs

Commingling More convenient for residents and
Recyclables may increase participation

Lower labor and other collection costs

Better truck utilization; longer routes
before unloading reduces trips to
processing facility

? Purchase and maintain
efficient collection vehicles. As
with other fleet vehicles, garbage
and recycling collection vehicles
should be maintained to im-
prove fuel efficiency, including
regular tune-ups. Fuel efficiency
should be considered when pur-
chasing new vehicles.

? Explore alternative-fuel
collection vehicles. While few
collection vehicles are currently
designed to run on alternative
fuels such as natural gas, the
number will increase over time.
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station. In addition, the difference
in fuel efficiency between the
smaller collection trucks and the
larger trucks used to travel between
the station and the landfill will af-
fect savings. In most cases, the pri-
mary motivation to build a trans-
fer station is to reduce miles trav-
elled and reduce fuel, maintenance
and personnel costs.

Overall energy savings from com-
mingling recyclables will depend
upon the increase in the length of
collection routes and the amount of
energy used to separate materials at
the materials recovery facility
(MRF).

ENVIRONMENTAL BENEFITS

Air emissions would be cut when
vehicle miles travelled (VMT) are
decreased, idling times are reduced
or fewer stops are made. The table
below indicates the effect of each
strategy on these factors: total
VMT, idling time at each stop and
the number of stops.

VMT Idling Stops
Co-collection
Full containers
Cluster containers
Transfer station
Commingling

* Idling time per stop for garbage/
co-collection trucks may increase
but there would be no idling from
recycling vehicles which are not
required by this system.

Actual emission reductions would
depend upon the type of vehicle,
particularly whether diesel or gas-
oline vehicles are used. For exam-
ple, if co-collection is implemented
but recycling vehicles emit fewer
pollutants per mile than garbage
trucks, the reduction in emissions
will not be as noticeable as if both
vehicles emitted the same amount.

Using alternative-fuel vehicles such
as natural gas will reduce emis-
sions including the particulate mat-
ter visible in diesel exhaust.

ECONOMICS

Where it has been tested, the costs
of collection with a co-collection
system are usually less than sepa-
rate collection because of the re-
duction in vehicle fleet, personnel,
and fuel. For example, the city of
Chicago estimates that it will save
$29 million per year with co-
collection.1 The city of Omaha
estimates the cost of co-collection
at about $31 per ton, the same as
for normal refuse collection. Costs
for recycling collection would be
about $158 per ton.2 South St.
Louis County, Minnesota estimates
that co-collection adds $0.89 per
household per month to the total
waste collection cost in the sparse-
ly populated area (3,000 house-
holds over 1,180 square miles).
Separate recycling collection
would cost about $11 per house-
hold per month.3 Cost savings this
large would not be realized every-
where. Savings are most where
recycling vehicles have not already
been purchased and where existing
garbage trucks are used. Economics
are often more favorable in rural
areas. In addition, the cost of the
special bags can influence the
price, particularly if provided free
to residents.

The economic benefits of a transfer
station depend on several factors
including personnel costs, vehicle
capital costs and vehicle operation
and maintenance costs. One im-
portant factor is the distance to the
landfill. The primary reason for
building a transfer station is to re-
duce costs. In general, if the landfill
is over 15 miles away the econom-
ics of a transfer facility should be
examined.

the materials and how this corres-
ponds with local markets for re-
cycled materials.

ENERGY SAVINGS

Fuel savings from co-collection will
depend upon several factors: the
volume of recyclables and trash,
compaction rates, route lengths,
the distances between routes and
the transfer station or MRF and re-
cycling participation rates.

In general, co-collection will re-
duce the number of miles driven
house-to-house to collect waste by
50%.  Trips by recycling trucks to a
transfer station will be eliminated.
However, if recyclables are not
compacted during co-collection,
this could be completely offset by
an increase in the number of trips
by co-collection trucks. The overall
fuel savings will depend upon the
number miles between routes and
the transfer station, any difference
in fuel economy between garbage
and recycling trucks and whether
any extra energy is needed to sep-
arate the bags of trash from the
bags of recyclables.

Reducing the number of stops,
through encouraging set-out of
only full containers and/or cluster-
ing containers, can reduce ineffici-
ent idling and lengthen routes, thus
reducing trips to the processing
facility. The overall fuel savings
will depend upon the proportion of
total miles travelled represented by
trips between the collection route
and the processing facility. If the
distance is short, eliminating these
trips will have less of an impact.

The fuel savings resulting from
building a transfer station also will
depend upon the distance between
collection routes and the landfill
versus the distance between col-
lection routes and the transfer
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ment, requiring trips to the recycl-
ing center and dump before the
truck was completely full. This pro-
blem might have been avoided
with better information on the
amount of garbage versus recycl-
ables to be collected or by co-
mingling recyclables.
Contact: Mary Martin, Chief Oper-
ating Officer, Specialty Solid Waste
and Recycling, 438 Toyama Drive,
Sunnyvale, CA 94089, (408)
734-2330, ext. 808.

In the city of Seattle, residents in
the north separate recyclables into
three bins which are collected
weekly, while residents in the
south commingle all recyclables
into one 90-gallon bin for monthly
pick-up. The city is pleased with
both methods, though each has
advantages and disadvantages. For
example, it requires 14 fewer
routes per day (a 60% reduction) to
service the residents who co-
mingle recyclables. However, the
commingled materials result in
higher processing expenses and
more contamination leads to lower
market values.4

Contact: Jinny Stevenson, Public
Information Officer, Seattle Solid
Waste Utility, 710 2nd Ave., Suite
505, Seattle, WA 98104,
(206) 684-7688.

RESOURCES

Integrated Waste Management
Board. Judy Friedman, Manager,
Local Assistance Branch, 8800 Cal
Center Drive, Sacramento, CA
95826, (916) 255-2303.

Several magazines focus on re-
cycling and waste collection issues:

• BioCycle includes articles on
composting and recycling.
419 State Avenue, Emmaus,
PA 18049, (215) 967-4135.

• Recycling Today has a
Municipal Markets edition
that caters to local govern-
ment concerns.

• Waste Age covers both
recycling and solid waste
issues in general. 1730
Rhode Island Avenue NW,
Suite 1000, Washington,
D.C. 20036, (202) 861-0708.

Commingling recyclables will in-
crease processing costs but may
decrease costs for storage contain-
ers, fuel and vehicle capital costs
(numerous compartments are un-
necessary). The net costs or ben-
efits will depend upon the type of
processing (mechanical or labor
intensive), local labor rates and
vehicle needs. If commingling
affects the amount and/or quality of
materials collected, this may affect
revenues which must be factored
into the equation.

PROGRAMS IN OPERATION

The city of Omaha, Nebraska,
started city-wide co-collection for
about 100,000 homes in April
1991. Newspapers are placed in
one blue bag and containers (alum-
inum, glass, plastic, and other
metals) are placed in another blue
bag. Bags are separated at a trans-
fer station. The city has found that
93-95% of the blue bags remain
intact. The high rate is due to thick
bags and an education program.
Over half of the residents partici-
pate in the program. Residents pur-
chase the blue bags at grocery
stores and other retailers though
some stores provide blue grocery
bags that can be used.
Contact: Dan Slattery, Lou Tomsu,
or Bob Sink, City of Omaha, 5600
S. 10th St., Omaha, NE 68107,
(402) 734-6060.

The waste hauler in the city of
Sunnyvale conducted a pilot co-
collection program in the summer
of 1991, hoping to reduce the col-
lection fleet. Prior to the pilot pro-
gram the city’s hauler operated
nine trash routes and five recycling
routes. The hauler used a special
co-collection truck with separate
bins for recyclables. One major
problem arose — individual re-
cycling compartments filled up
faster than the garbage compart-
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1 “Co-collection Is Tested in Chicago,” BioCycle, August 1991.
2 Dan Slattery, City of Omaha, personal communication, November 1991.
3 O’Brien, Jeremy, “Integrated Collection: The Key to Economical Curbside Recycling,” Solid Waste and Power,

August 1991.
4 Magnusen, Anne, “Making the Right Choice for Recyclables Collection,” World Wastes, September 1991.
5 Powell, Jerry, “Keeping It Separate or Commingling It: The Latest Numbers,” Resource Recycling, March 1991.

A study of 12 New Jersey communities found that, contrary to conventional wisdom, separation programs
resulted in about 15% greater levels of recovery.

• Resource Recycling. 1206
N.W. 21st Avenue, Portland,
OR 97209, (503) 227-1319.

• World Wastes. 6255 Barfield
Road, Atlanta, GA, 30328,
(404) 256-9800.

• Solid Waste & Power. 410
Archibald Street, Kansas
City, MO 64111,
(816) 931-1311.

ENDNOTES:

California Waste Management
Board (now Integrated Waste Man-
agement Board), Garbage Collect-
ion and Transportation (1983) dis-
cusses several factors that influence
collection costs, including a sam-
ple analysis comparing costs for a
transfer facility. ,

RELATED POLICIES

R.1.2 Variable Rates for Waste
Collection
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APPENDIX A
 EMMISSIONS FACTORS/1994: LIGHT DUTY AUTOS

SOURCE:

California Air Resources Board,
Methodology to Calculate Emission
Factors for On-Road Motor Ve-
hicles, July 1991, Addendum pages
16-18, Tables 1-4; with new factors
from revised version, EMFAC7EPSCF
tables, 6/5/92.

NOTES:

? Figures are a weighted aver-
age assuming 1.87% non-catalyst
equipped vehicles, 96.83% cat-
alyst-equipped vehicles, 1.30%
diesel vehicles (from Table 6).

DEFINITIONS:

Cold Start Incremental Emissions:
Emissions attributed solely to the
fact that the vehicle is started from
a cold condition.  A cold condition
occurs when an engine has been
shutoff for one hour for catalyst-
equipped cars and four hours for
non-catalyst equipped vehicles.

Hot Start Incremental Emissions:
Hot start emission occur if the start
occurs within one hour or less after
shutting off the engine for catalyst-
equipped cars and four hours or
less after engine shutoff for non-
catalyst equipped vehicles.

Hot Soak: This term refers to the
evaporative emissions which occur
when a vehicle is parked after a
period of hot running.  Upon en-
gine shutoff, the engine tempera-
ture rises, and air and fuel are not
longer being drawn into the en-
gine, resulting in the generation of
hot soak evaporative emissions.

Running Exhaust Emissions:
Tailpipe emissions from vehicles
operating in a “warmed up” operat-
ing mode.

? Multipliers from Appendix G
were used to convert TOG to
ROG.

? Running emissions assume
an inspection and maintenance
(aka “smog check”) program.

? These factors do not include
“running losses”, which are eva-
porative emissions which occur
during vehicle operation. Run-
ning loss emissions vary depend-
ing upon temperature and speed.

Running Exhaust at 75 degrees Fahrenheit (grams/mile)

Total Reactive
Organic Organic Carbon Oxides of
Gases Gases Monoxide Nitrogen

15 mph   0.71    0.61    9.48    0.76
25 mph   0.34     0.30    4.32    0.80
35 mph   0.30    0.26    3.53    1.01

Incremental Start Emission Factors (grams/trip)

Total Reactive
Organic Organic Carbon Oxides of
Gases Gases Monoxide Nitrogen

Cold   5.36    4.59    53.85        1.98
Hot   1.39    1.20    15.21        0.77

Hot Soak Emission Factors (grams/trip)

Total Reactive
Organic Organic Carbon Oxides of
Gases Gases Monoxide Nitrogen

  1.28    1.10    NA        NA

APPENDIX A: EMFAC7EP-SCF
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APPENDIX B
DISTRICT 5
50 Higuera Street
San Luis Obispo, CA  93401
P.O. Box 8114
San Luis Obispo, CA  93404-
8114
General: (805) 549-3111

DISTRICT 6
1352 West Olive Avenue
Fresno, CA  93728
P.O. Box 12616
Fresno, CA  93778-2616
General: (209) 488-4020

DISTRICT 7
120 South Spring Street
Los Angeles, CA  90012
(213) 897-3656

DISTRICT 8
247 West Third Street
P.O. Box 231
San Bernardino, CA  92402
General: (714) 383-4561

DISTRICT 9
500 South Main Street
Bishop, CA  93514
General: (619) 872-0601

DISTRICT 10
1976 East Charter Way
Stockton, CA  95205
P.O. Box 2048
Stockton, CA  95201
General: (209) 948-7543

DISTRICT 11
2829 Juan Street
San Diego, CA  92110
P.O. Box 85406
San Diego, CA  92186-5406
General: (619) 688-6785

DISTRICT 12
2501 Pullman Street
Santa Ana, CA  92705
General: (714) 724-2000

APPENDIX B:
 CALTRANS' DISTRICT OFFICES

DISTRICT 1
1656 Union Street
Eureka, CA  95501
P.O. Box 3700
Eureka, CA  95502
General: (707) 445-6600

DISTRICT 2
1657 Riverside Drive
Redding, CA  96001
P.O. Box 494040
Redding, CA  96049-4040
General: (916) 225-3426

DISTRICT 3
703 B Street
P.O. Box 911
Marysville, CA  95901
General: (916) 741-4211

DISTRICT 4
P.O. Box 23660
Oakland, CA  94623-0660
General: (510) 286-4444
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APPENDIX C
APPENDIX C:
 RIDESHARING AGENCIES IN CALIFORNIA
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ORANGE COUNTY
Commute Management Services
(714) 636-RIDE

REDDING AREA
North State Rideshare
(916) 225-3482

RIVERSIDE/SAN BERNARDINO
COUNTY
Commuter Transportation
Services, Inc. ,
(714) 422-8088

SACRAMENTO AREA
Sacramento Rideshare
(916) 445-POOL

SAN BENITO COUNTY
San Benito Ridesharing
(408) 637-POOL

SAN DIEGO REGION
Commuter Computer
(619) 237-POOL

SAN JOAQUIN/STANISLAUS AREA
San Joaquin/Stanislaus Ridesharing
(800) 52SHARE

SAN LUIS OBISPO REGION
San Luis Obispo Regional
Ridesharing
(805) 541-CARS

SANTA BARBARA COUNTY
Santa Barbara County Ridesharing
(805) 963-7283

SANTA CRUZ COUNTY
Santa Cruz Share-A-Ride
(408) 429-POOL

SOLANO COUNTY
Solano Commuter Information
(707) 447-POOL

VENTURA COUNTY
Commuter Transportation
Services, Inc.,
(805) 656-2477

BAY AREA
RIDES for Bay Area Commuters, Inc.
(415) 861-POOL

EUREKA AREA
North Coast Ridesharing
(707) 445-6666

FRESNO COUNTY
Fresno Ridesharing
(209) 441-RIDE

KERN COUNTY
Kern Rideshare
(805) 832-RIDE

LOS ANGELES COUNTY
Commuter Transportation
Services, Inc.,
(213) 380-7750

MERCED COUNTY
Merced Ridesharing
(209) 722-CARS

MONTEREY COUNTY
Monterey Ridesharing
(408) 422-POOL

ST
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APPENDIX D
APPENDIX D:
THE AHWAHNEE PRINCIPLES

A group of noted architects and de-
signers of pedestrain-oriented and
transit-oriented communities,
working with the Local Govern-
ment Commission, has developed a
set of planning principles and
implementation measures which,
provide a blueprint for planning
more livable places.  First pre-
sented to a gathering of elected
officials at Yosemite’s Ahwahnee
Hotel, they have been titled the
Ahwahnee Principles.

The principles apply equally to in-
fill development, redevelopment
and new development.  Taken in-
dividually, they are hard not to
like.  However, the principles do
not stand alone.  Like pieces of a
puzzle, each is critical to success.
They are as follows:

COMMUNITY PRINCIPLES

? All planning should be in the
form of complete and integrated
communities containing hous-
ing, shops, work places, schools,
parks and civic facilities essen-
tial to the daily life of the
residents.

? Community size should be
designed so that housing, jobs,
daily needs and other activities
are within easy walking distance
of each other.

? As many activities as pos-
sible should be located within
easy walking distance of transit
stops.

? A community should contain
a diversity of housing types to
enable citizens from a wide
range of economic levels and
age groups to live within its
boundaries.

? Businesses within the com-
munity should provide a range
of job types for the community’s
residents.

? The location and character
of the community should be
consistent with a larger transit
network.

? The community should have
a center focus that combines
commercial, civic, cultural and
recreational uses.

? The community should con-
tain an ample supply of special-
ized open space in the form of
squares, greens and parks whose
frequent use is encouraged
through placement and design.

? Public spaces should be de-
signed to encourage the atten-
tion and presence of people at
all hours of the day and night.

? Each community or cluster of
communities should have a well
defined edge, such as agricul-
tural greenbelts or wildlife cor-
ridors, permanently protected
from development.

? Streets, pedestrian paths and
bike paths should contribute to a
system of fully-connected and
interesting routes to all destina-
tions.  Their design should en-
courage pedestrian and bicycle
use by being small and spatially
defined by buildings, trees and
lighting; and by discouraging
high speed traffic.
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? Wherever possible, the
natural terrain, drainage and
vegetation of the community
should be preserved with sup-
erior examples contained within
parks or greenbelts.

? The community design
should help conserve resources
and minimize waste.

? Communities should provide
for the efficient use of water
through the use of natural drain-
age, drought tolerant landscap-
ing and recycling.

? The street orientation, the
placement of buildings and the
use of shading should contribute
to the energy efficiency of the
community.

REGIONAL PRINCIPLES

? The regional land use plan-
ning structure should be inte-
grated within a larger transporta-
tion network built around transit
rather than freeways.

? Regions should be bounded
by and provide a continuous
system of greenbelt/wildlife cor-
ridors to be determined by nat-
ural conditions.

? Regional institutions and
services (government, stadiums,
museums, etc.) should be locat-
ed in the urban core.

? Materials and methods of
construction should be specific
to the region, exhibiting contin-
uity of history and culture and
compatibility with the climate to
encourage the development of
local character and community
identity.

IMPLEMENTATION PRINCIPLES

? The general plan should be
updated to incorporate the
above principles.

? Rather than allowing
developer-initiated, piecemeal
development, local governments
should take charge of the plan-
ning process.  General plans
should designate where new
growth, infill or redevelopment
will be allowed to occur.

? Prior to any development, a
specific plan should be prepared
based on the planning prin-
ciples.  With the adoption of
specific plans, complying pro-
jects could proceed with min-
imal delay.

? Plans should be developed
through an open process and pa-
rticipants in the process should
be provided visual models of all
planning proposals.

COMMUNITIES WHERE THEY ARE
LEADING THE WAY

A number of communities through-
out the nation have begun to im-
plement the principles stated
above.  Sacramento County has
drafted a ground-breaking general
plan which could well serve as a
model for the implementation of
the Ahwahnee Principles.  It estab-
lishes areas for permanent open
space, identifies areas for infill and
new growth and creates a grid of
transit options so that everyone in
the county can get where they are
going by rail or bus.  Design guide-
lines specify that both infill and
new growth will be compact and
pedestrian oriented.

Similar, more localized efforts
abound.  The Town of Loomis has
adopted a specific plan for their
downtown to create a compact,
mixed-use, pedestrain oriented,
community core.  The cities of San
Jose and San Diego are working to
concentrate development around
light rail stops.  Pedestrain-orient-
ed, mixed-use neighborhoods
which look like those built in the
U.S. before World War II are mak-
ing a reappearance on both coasts.
These efforts provide important
working models from which every-
one can learn a great deal in our
crucial mission to plan more liv-
able places.
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